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Let Us Rebuild! 


e © « Today’s work is to rebuild what was destroyed in two 
years of civil war. Stragglers and raiders are still firing some 
shots, but the war is over. Reconstruction is coming. Alert 
thinkers and strong leaders are trying to clear the road for it. 
They need your help, for rebuilding is not the business of a few 


ee The government is coming to the aid of local public 
construction. Further aid may come through the efforts now 
in progress to put idle credit to work. But this support will 
prove ineffective if blind acceptance of the fatalistic preach- 
ments against continued upbuilding of the country is allowed 


e © We have the common duty of setting in motion as quickly 
as possible a countrywide resumption of employment through 
building and creating. Earning power must be regenerated 
and faith in the future must be re-established. Your community 
has its part in the work. This country was built by building 
and will be rebuilt by building. Let us rebuild! 


..++From an editorial in this issue 





CUT COSTS - SAVE PROFITS 
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YOU can do it with these remarkable These graders are furnished with 8, 9, 10, 12 
new Adams Leaning Wheel Graders or 14 ft. blades for tractors of 30 H.P. and larger. 
with wide range of blade adjustments Write today for Adams Leaning Wheel 
“ffs... and uses. They cut down or finish high Grader catalog—also catalogs on Adams Ele- 
banks to any slope up to 60 degrees, finish your vating Graders, Motor Graders, Dump Wagons, 
grade accurately, and build your ditches and Road Maintainers, Rippers, Rotary Scrapers, etc. 


shoulders to specifications. With scarifier (op- J. D. ADAMS COMPANY, INDIANAPOLIS, IND. 


KANE 
tional equipment) you can rip up any old gravel, pot en ae” yoann 


L 


stone, or macadam road. 


Of special interest to contractors is a new 
shoulder finishing attachment illustrated above 
which will finish an 11 ft. shoulder with grader 
traveling on the pavement; an adjustable “‘strike- ROAD MAC sana RY 
off” blade finishes the ditch slope to any desired 


; . “Costs less in the long run—Always” 
angle. Dirt may be moved inward or outward. ‘ 
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Neither Washington nor Wall Street 


UST AHEAD lies the work of rebuilding what was 

destroyed in two and a half years of civil war. The 
long struggle has reached its end in exhaustion, and 
though stragglers and raiders are still firing some shots 
the war is over. We now have to repair the damage done. 

Reconstruction is coming. In fact, many signs in- 
dicate that it is already on the way. A great massing of 
potential credit by the central bank authorities, prepara- 
tions in Congress to set work going on a scale large 
enough to revivify business enterprise, and, most re- 
cently, a concentrated group effort by men high in in- 
dustry and finance to put life into the dead mass of 
credit, are encouraging evidences of its nearness. But 
time will be required to arrest the momentum that defla- 
tion and discouragement acquired in their long course. 

Since rebuilding will obviously be a task of huge 
dimensions, the attempts of alert thinkers and strong 
leaders to make a start must be supported by the help 
of the whole nation. Contraction and idleness have ex- 
tended their depressing influence into every household, 
workshop and hamlet, and im each of these the paralysis 
of initiative and faith must be combated by constructive 
teachings. Your own help is needed in this service. Re- 
construction is not the business of a few men, it is every- 
body’s business. 


NEW SPIRIT is the first requisite of recon- 

struction. So much impoverishment has resulted 
from deflation and so many accustomed opportunities 
have been taken away that a good many men have lost 
faith in the future and now lack the will to go ahead. 
These fundamental attributes cannot be expected to 
return until employment has reawakened hope of sta- 
bility in human affairs, for the individual as well as the 
corporation is powerless to plan or venture so long as 
contraction of activity and spread of fear prevail. These 
must give way to renewed growth and confidence before 
credit can work. 

That is why hope in the spontaneous reactivation of 
industry and business has failed, and why all expecta- 
tions now center in determined action by the community 
as a unit to restore employment, to revive normal activi- 
ties and, in final effect, to rebuild the world. That is why 
the astonishing spread of municipal and state retrench- 
ment has reacted so disastrously on everyone’s welfare, 
on the ability to earn and to pay taxes, on credit and 
property value. And again, that is why the first great 
step toward reconstruction is to bring about a resumption 
of public construction by united public will. 

Fortunately this truth is coming to be recognized by 
men of all classes, from banker to farmer, from laborer 
to merchant. With the help of such understanding, sup- 


ported and spread by a broad educational campaign, the 
efforts of Congress to create employment by construction 
will lead on to success. 


FTER heartbreaking indecision and delay the gov- 
ernment is now moving to aid local public-works 
construction. Congressional plans have begun to crystal- 
lize, and the outlook is brightly hopeful, even though the 
pending proposals are far from agreement and in part 
suffer from inflation by unworkable amounts of federal 
construction. The reassuring fact is that all plans center 
on the sound feature of credit supply to necessary state, 
county and municipal work, the greatest reservoir of em- 
ployment that we have today. 

But Congress alone cannot bring back prosperity. 
Neither Washington nor Wall Street is capable of ac- 
complishing that which, in the last analysis, flows out of 
the will and convictions of all the people. The present 
moment therefore calls for a countrywide educational 
movement that will reach every citizen and business 
group and bring to them the realization that community 
rebuilding is the key to reconstruction, that individual 
faith and enterprise cannot make a fresh start until 
new public faith finds expression in community advance 
through resumed public-works construction. 

And in this latter respect public faith has sunk to a 
low point indeed. Apathy, blind acceptance of fatalistic 
preachments and stagnation induced by fear-born econ- 
omy have done deadly work. Cities with good credit and 
resources checked their construction, at first because of 
the unfriendliness of bankers to bond investments and 
later through the influence of real-estate propaganda and 
unjustified fright at the difficult straits to which a few 
improvident large cities were reduced. State legisla- 
tures robbed construction funds to pander to the 
economy complex. These are the conditions which the 
educational movement must correct. 


O REPEAT, we have the common duty of setting 

in motion as quickly as possible a countrywide 
resumption of employment through building and creating 
the duty of regenerating earning power and bringing 
back faith in the future. You and your community will 
not have done your part in the work until there is a 
determination to resume public construction, backed by 
the full spirit and conviction of the community. 

All of our progress, from the country’s earliest days, 
has come about through building. So, too, our re- 
construction and further progress depend on building. 
This present task of reconstruction is great enough to 
enlist the united effort of all, to the end that it may soon 
be under way. 
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NOTES OF THE WEEK 


Efficiency Is Attainable 


OWNSHIP financing with county aid and direc- 

tion, as described for Iroquois County in this issue, 
offers an unusual picture of local road administration. 
Like many other states having township administration 
of highways, Illinois can hardly take much pride in the 
results of such management. Eighteen months ago the 
state highway engineer said, in commenting on the situa- 
tion, that for years the townships of Illinois had col- 
lected and spent annually some $12,000,000 in road taxes, 
and yet no results of this expenditure could be seen at 
the end of the year. This general picture is significant 
at the moment, because it contrasts so strongly with the 
brilliant results of township road financing in Iroquois 
County. While specific figures must be obtained from 
the article itself, the results can be epitomized in the 
statement that road taxes have been reduced at the same 
time that a large mileage of highly improved roads has 
been built. This experience in a typical agricultural 
county of the Midwest is capable of being duplicated 
wherever highway officials have equal energy and purpose. 


Avoid Confusion 


N SUCH discussion of the small house as engineers 

and architects carried on last week—see the report on 
p. 800—care must be taken not to confuse the subject 
with the broader and more important one of housing. 
The individual small house has little chance of relieving 
the housing shortage that exists in the lower-income 
groups. It costs too much and probably would continue 
to do so in spite of economies that mass production might 
effect. Land is too expensive in cities, where the great- 
est housing need exists, for the individual house to be 
considered. Here modern multiple housing units to rent 
for six to eight dollars per room are the necessity. This 
distinction between the small house and multiple housing 
also has an important bearing on estimates made for 
determining new markets, since the requirements for con- 
struction materials per room for the two types of build- 
ing, are not necessarily the same. The small-house 
problem is important and deserves attention; better de- 
sign and construction, lower cost, and particularly better 
financing, are required. But the small house will not 
solve the housing problem for those who cannot afford 
to buy at any price. They are the persons who are in 
dire need of better living quarters and who also are 
numerous enough to provide the profitable mass market 
that is being sought. 


Precise Production of A ggregate 


ECHANIZATION and automaticity in producing 

designed aggregates for concrete are extended to 
quantity production in the aggregate plant for the 
Soulder Dam operations. This is the distinctive feature 
of the impressive assemblage of sorting, conveying and 
cleansing machinery described in this issue. Though the 
assembly of mechanisms has close counterparts in modern 
large plants for producing commercial sand, gravel, 
crushed stone and slag for use in the industries and in 
construction, this fact does not detract from the out- 
standing importance of the aggregate plant for the dam, 
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and it is bound to be rated as an unprecedented plant « 
ment for a single construction project. In its function 
it is closely related to the remarkable batching and }) 
portioning plant described six weeks ago (ENR April | 


1932, p. 534). There again plant distinction lay in « 
tending familiar weighing, conveying and control dev: 
to large-volume operations. The Boulder Dam aggree:, 
plant extends laboratory refinement of concrete des). 
control into field operations on a scale never previou-! 
attempted, and thereby it represents a definite contri! 
tion to construction practice. 


One Way to Cut Taxes 


ROBABLY because municipal utility service char; 

are easy and sure in collection, cities are turning 1) 
this method of defraying their running expenses ani ; 
portion of capital charges. A number of Wester 
states, and most recently New Jersey and New Yo: 
have passed legislation to authorize the imposition «) 
service charges for sewer connections and sewage (\- 
posal. Dayton charges the householder $4 per yea: 
minimum, by adding a dollar to the quarterly water )i!! 
it derives enough revenue to cover maintenance an: 
operation and leave a surplus for capital charges. Broc! 
ton, the first city to make sewer charges (1890), ¢:! 
lects two-thirds of the total cost through service rat«- 
and one-third through taxes. The practice of meetin: 
sewerage expenditures by some such combination © 
service and general tax charges is receiving favor rathe: 
rapidly. There are still many uncertainties as to proper 
charges to heavy users—large buildings, manufacturin: 
plants and institutions—which need to be adjusted, bu: 
the service-charge system improves municipal finance |) 
lightening the general tax budget and by distributin: 
payments in proportion to benefits. So long as the un 
avoidable cost of readiness to serve is taken care of (1) 
tax allocation or equivalent), the system will make cit) 
accounting and budgeting distinctly sounder. 


Fire proofed Wood 


ENEWED interest in fireproofed wood was recorde: 

at the meeting of the National Fire Protection Asso 
ciation in Atlantic City last month. The use of thi- 
material is not new, for a large amount of lumber treate«! 
to reduce its combustibility was put into use during th 
early part of the century. Circumstances gave it an un 
favorable reputation, however. Recent studies have le: 
lumber and treating concerns to a re-examination 0! 
the field of wood so treated. They find many pos- 
sible uses, but also much skepticism as to what can 
be done toward making wood reasonably fireproof, ii 
not actual opposition because of past failures. Build- 
ing codes, with few exceptions, are a further obstacle. 
Success will require a new public confidence and the 
development of proper specifications. This process will 
be slow. If disappointments are to be avoided, rep- 
utable firms will have to undertake development of the 
treating methods on a commercial basis, definite means 
of marking such lumber to distinguish it from untreated 
lumber must be established, and exaggerated claims must 
be shunned. Wood has such attractive advantages in 
its strength, lightness ‘and resilience, to say nothing of 
its artistic values, that if fireproofing can extend its ap- 
plications it will be a valuable addition to our technical 
equipment. 














ENGINEERING News-REcorD—JUNE 2, 1932 


Aggregate Production for Hoover Dam..783 


Developing Goodwill for Waterworks 787 
Roadbuilding Reduces County Taxes. ..788 
Skew Bascule a Unique Structure..... 791 
Erecting a Skew Bascule Bridge 794 
Highway Location by Aerial Maps... 795 


Draglines for Levee Building......... 796 


Light Concrete for Long-Span Floors. .799 
Mass Production of the Small House. 800 
Preventing Sand Drifts on Highways. 801 
News of the Week 804 
Prices—Labor and Materials. ........ 810 





Refined Aggregate Production for 
Hoover Dam Concrete 


ness of equipment and provisions 

for control of product for a 
single construction operation, the plant 
built to prepare the aggregates for the 
4,500,000 cu.yd. of concrete for the 
Hoover Dam marks an important de- 
velopment. Design problems centering 
around three variable factors were met 
by providing sufficient flexibility in plan 
and construction to permit, without in- 
terference to plant operation: (1) 
doubling the capacity of the plant from 
500 to 1,000 tons per hour; (2) operat- 
ing either wet or dry; and (3) increas- 
ing live storage. 

The plant was built by Six Compa- 
nies, Inc., the contractor for the Hoover 
Dam, during the past winter and, after 
a short period of breaking in, is now in 
active production and furnishing aggre- 


| NSURPASSED in size, complete- 


Fig. 1—Looking down on the aggregate 
plant from the water clarifier on the 
hill. Tunnels under stockpiles may be 
extended to the right as needed. Gravel 
trains approach from far side. Cleared 
area behind plant is for raw storage. 





gate up to a 3-in. maximum size for 
the tunnel-lining concrete. The follow- 
ing description covers the operations of 
aggregate production from the excava- 
tion of the gravel in the Arizona pits to 
the delivery of the graded material at 
the concrete plant in the canyon. 


Pit development 


The raw material for aggregate is a 
gravel deposit on the Arizona side of 
the river about 8 miles upstream from 
the dam. This deposit was proved by 
numerous test pits to contain about 
4,500,000 cu.yd. of suitable river- 
washed sand, gravel and cobbles, over- 
lain with 23 ft. of unsuitable material. 
The sand is clean and sharp, and the 
gravel and cobbles are well rounded. 

Sand and coarse aggregate for all 
concrete, grout and gunite will be ob- 
tained from this deposit. The deposit 
remains the property of the government, 
but no charge is made for material re- 
moved, The contractor is required to 
clear the site of desert vegetation, and 
a bid item provided for stripping the 


650,000 cu.yd. of overburden, which is 
the estimate based on the average depth 
of unsuitable material. Storage of water 
in the reservoir prior to the completion 
of the dam, called for in the contract, 
requires the removal of material from 
the pit to be completed before 1935. 

The pit is being stripped and the 
gravel loaded by an electric dragline 
with a 5-yd. bucket and an 80-ft. boom 
(Fig. 2). Excavation was started along 
the river side of the pit to facilitate 
wasting the stripped material. The 
gravel is loaded directly into 30-cu.yd. 
side-dump railway cars. The gravel- 
pit crew consists of an operator, oiler 
and pitman and operates three shifts 
per day. 


Aggregate transportation 


Transporting about 9,000,000 tons of 
gravel across the Colorado River dur- 
ing a three-year period presented a 
major problem. The possibility of using 
a belt conveyor system from pit to bunk- 
ers on the Nevada side was studied, 
but the cost of rehandling at the termi- 
nal bunkers and of providing flexible 
pit-loading facilities led to a decision 
against such a plan. A further problem 


was whether to provide a bridge cap- 
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Fig. 2—Two-hundred 30-yd. cars are 


loaded per day with a 5-cu.yd. dragline 
at the gravel pits. 


able of resisting floodflow or to build a 
cheaper structure, designed primarily 
for low-flow conditions, with the prob- 
ability that it might have to be replaced 
several times. The conclusion was to 
build an 850-ft. timber-pile trestle across 
the river providing for regular train 
service to the pit. The trestle is 
strongly constructed, and there is a pos- 
sibility that it can resist high-water flow. 
However, it is assumed that the $25,000 
structure may have to be rebuilt four 
times, in which case the plan would still 
prove cheaper than other proposals. 

Operations on the 8-mile standard- 
gage railroad line between the plant and 
the gravel pit are carried on by tele- 
phone dispatching from the terminals 
and intermediate sidings. At present 
three trains are in operation, and the 
average round trip (including time for 
loading and discharge) is about 24 
hours. Loading at the pit has averaged 
about 200 cars per day for three shifts ; 
and although the cars are of 30-yd. 
rated capacity, the loads probably aver- 
age about 35 cu.yd. Water for the 150- 
ton steam locomotives is provided at the 
screening plant and is furnished by a 
treatment plant, including water soften- 
ers described later. 

To allow for possible interruptions 
during high-water periods when the 
bridge may be out, a large flat area for 
storing raw gravel has been cleared near 
the screening plant. Storage on this 
area is under way with material that 
is not required for actual concreting 
operations, or finished storage, and is 
approaching 300,000 cu.yd. Trains ap- 
proaching the plant are directed by 
semaphore to dump either into the plant 
hoppers or to proceed to the raw stor- 
age pile. 


Screening plant 


At the time the designs for the plant 
were being prepared three important 
factors were unsettled that had direct 
bearing on the plant layout and equip- 
ment. These variables were: (1) lack 
of definite decision whether wet or dry 
screening would be used; (2) possibility 
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each 20x30 ft. and 60 ft. high, 
connecting trusses supporting conve) 
belts and a control tower at the he 
end carrying the scalping screen, 
the main structural features of 1 
screening plant (Fig. 1). At the fi 
tower the raw material, delivered 
conveyor belt from the track hoppe: 
is put through the scalping screen. T| 
cobbles and sand are then removed 
the first tower, and each succeedi: 
tower receives the remainder of t! 
screened aggregate on the vibrati: 
screens located near the top. On tl 
next level of each tower, immediate! 
below the floor on which the scree: 
are located, the selected size of ager: 
gate feeds onto a conveyor belt, whic! 





Fig. 3—Raw-gravel hopper and head end 


of aggregate plant. Feeders under hop- 

pers load 42-in. belt shown leading up to 

scalping tower. Semaphore on top of 

operating bridge directs train to plant 
or raw storage pile. 


that the proposed rate of concrete place- 
ment might be materially increased ; and 
(3) the amount of live storage to be 
provided. The solutions, as worked out 
in the plant design, included: (1) 
equipping the plant for either wet or 
dry operation; (2) provision for dou- 
bling the plant capacity above the orig- 
inal size without interference with 
operations; and (3) provision for any 
reasonable extention of the live storage 
piles. 

The specifications for the aggregate 
naturally determined the equipment in- 
stallation. The sand specifications pro- 
vide, in addition to the usual require- 
ments of freedom from dust, flaky par- 
ticles, etc., a fineness modulus of not 
less than 2.75 or more than 3.25. In 
addition to sand, four sizes of aggregate 
are required: 4 to } in., } to 14 in., 14 
to 3 in., and cobbles up to 9 in. 

The site is about 4 miles upstream 
from the dam and 2 miles west of the 
river. A near-by hill provides a con- 
venient location for the water-clarifica- 
tion works, permitting gravity supply 
to the plant. 

Four structural-steel screening towers, 


is carried by steel trusses a distance of 
about 80 ft. to a stone ladder and de- 
posited into live storage over concrete 
tunnels. These tunnels, equipped with 
electric vibrating feeders, contain the 
lower ends of return belt conveyors for 
taking the material back to the lowest 
level of the towers, where it is re- 
screened and washed before being loaded 
by a shuttle conveyor belt into the hop- 
per cars on the opposite side of the 
tower for delivery to the concrete plant. 
Individual units of the plant are de- 
scribed in detail beginning at the head 
end. 

Trains arriving from the gravel pits 
discharge into track hoppers (Fig. 3), 
which have a live storage capacity of 
three ten-car trains. The bottom of these 
hoppers is equipped with vibrating feed- 
ers discharging onto the horizontal sec- 
tion of a conveyor belt, which transports 
the raw aggregate to the scalping screen 
at the top of the first tower. This 
primary belt is 42 in. wide and was 
selected to handle readily the maximum 
size of pit gravel. As a result, the belt 


is of sufficient size and weight to allow 
doubling its present load, if the plant 
requires enlargement, by increasing the 
speed from 200 to 400 ft. per minute. 
Thus, the feeder end of the plant is 
already provided for enlargement with- 
out interruption of operations. 
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At the top of the scalping-screen 
tower is located the push-button control 
station from which the entire charging 
section of the plant is operated. The 
switches for all individual motors are 
concentrated at this point for central- 
ized control (Fig. 4). The operator 
from this location has a view of all 
operations from the unloading hoppers 
to the final discharge of the finished 
product into storage piles. The elec- 
trical control is so arranged that stop- 
page of any individual unit will auto- 
matically stop all operations behind 
the difficulty while allowing operations 
beyond this point to continue. 

Raw gravel is first run through the 
primary scalping screen, a revolving 
unit rejecting material larger than 9 in. 
in size. The rejects from this scalping 
screen are taken by conveyor to a gyra- 
tory crusher from which the product is 
returned by belt conveyor to the line 
ahead of the scalping screen. 

The product through the scalping 
screen is elevated to the top of the first 
60-ft. tower and passed to the cobble 
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screens with 2}-in. square holes. In 
common with all other screens, this unit 
is a dual set of double-deck vibrating 
screens having separate motor drives. 
The product of these screens is deliv- 
ered by horizontal conveyor belt to the 
stone ladder for live storage. This 
material is cobble classification of nomi- 
nal size, 3 to 9 in. 

Material through this cobble screen 
passes to the sand screens on the next 
level of the tower, which leaves the un- 
graded aggregate of sizes from } to 
3 in. 

Omitting the treatment of the sand 
temporarily, the aggregate passes to the 
top of the next tower, where a 14-in. 
screen removes the next size of coarse 
aggregate and then continues to the 
succeeding towers, where the operation 
is repeated in producing the various 
classifications. From each tower the 
classified material is taken to the live- 


Fig. 4—Push-button control station on 
scalping tower from which operator can 
start and stop various units. 





No.! classifier 
No. 2 classifier 


“Bucket crane 


storage piles by horizontal conveyor 
belt (Fig. 7). The concrete tunnels 
under these live-storage piles are de- 
signed to permit future extension to 
provide as much yardage as may be 
required. Also, each return conveyor 
belt has a horizontal section so that the 
introduction of additional feeders and 
conveyors is simplified. 

Analysis of the sand contained in the 
pit-run gravel indicated that there was 
a decided excess of the 28- to 48-mesh 
size that would have to be removed in 
order to secure the specification modulus. 
Removal of this part of the sand and 
the meeting of other specification re- 
quirements are accomplished in a plant 
located between the first and second 
screening towers (Fig. 8), where it is 
classified, split, washed and recombined. 

The passage through two rake-type 
classifiers segregates the 28- to 48-mesh 
size, which is then split. At present, 
one-third to a half of this classification 
is removed and wasted. The remainder 
of the sand material is recombined and 
passed to a bowl classifier, where the 
washing action removes the silt content 
below 200-mesh, and the final product 
is dewatered by a third raking classifier 
before transfer to storage piles by a belt- 
conveyor system extending in tunnel 
under the loading tracks. The sand 
plant is so equipped and designed that 
the operation described can be changed 
to produce any modulus from the raw 
product of the pit. 

The sand storage has been equipped 
with tile underdrains to facilitate drain- 
age. Removal of the sand from these 
piles to cars for transportation to the 
concrete-mixing plant will be by loco- 
motive crane and clamshell bucket from 
the top of the pile, and not by tunnel 
from the bottom as is common practice. 
This arrangement for sand storage has 
the intention of eliminating much of 
the moisture content and providing bet- 
ter control of moisture by selection of 
the material along the pile. It was 
recognized that one of the important fac- 
tors in water control in the concrete 


Fig. 5—Flow diagram of aggregate plant 
from raw-gravel track hopper to car- 
loading of finished product. 
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Fig. 6—From screens in towers at left 
each size of aggregate moves along hori- 


zontal conveyor belts, down ladders in 
towers at right and into live stockpiles. 


operations is the moisture content of the 
sand, and the present scheme was de- 
vised to provide the best possible con- 
trol in a plant where long-time storage 
is not permitted and production must 
be nearly in line with use. 

As required by concreting operations, 
the aggregate will be removed from live 
storage and loaded into 50-ton gondola 
cars. This operation is accomplished 
by the return belt conveyors from the 
tunnels under the live-storage piles to 
the screening towers. Here each size 
of aggregate is rescreened through the 
minimum size screen for that particular 
classification. This precaution removes 
any material below the minimum size 
that might have been produced by break- 
age of the aggregate, cemented par- 
ticles or wind-blown debris. The prod- 
uct of this final screening in each case 
is loaded by shuttle conveyor belts into 
the cars (Fig. 9). The rejects from 
these screens are returned by a common 
conveyor-belt system to the head end 
of the plant. At present this last screen- 
ing is followed by a spray wash of the 
aggregates on the shuttle conveyor belts. 

lhe operation of the entire aggregate- 
plant system, as described, is shown by 
the flow-line diagram (Fig. 5). In this 
diagram the return lines from the stor- 
age piles are not shown in their proper 
relation to the plant, but this can be 
determined by correlating the line dia- 
gram with Figs. 6 and 7. 

As mentioned in the statement of de- 
sign problems, there is the possibility 
that the plant may have to be enlarged 
from its present 500 tons per hour ca- 
pacity to a figure that might be even 
double this. With this in mind, the 
entire plant was designed and laid out 
to permit duplication of the screening 
and transportation facilities without 
interfering with the plant operation ex- 
cept in a minor way. Fig. 6 shows a 
longitudinal view of the plant, and it 
will be seen that an unobstructed tower 
panel 20 ft. wide is left next to the pres- 
ent screening towers. Trusses for 
bridges are stopped on this line, and 
the intervening space has been designed 
to permit the introduction of the second 


unit of screens. The main feeder belt is 
sufficient for such enlargement and is 
set at a slight angle with the present 
scalping screen tower, so that its dis- 
charge can be split onto the second 
screen. In addition, the return belts 
have been designed so that they can be 
increased in capacity without undue 
interference. 

The plant was designed and equipped 
to operate either wet or dry. At pres- 
ent it is operating dry, except for the 
sand-classification plant and the rinsing 
of the coarse aggregates as they are 
loaded for transportation to the concrete 
plant. The storage piles are constantly 
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sprinkled to facilitate the rinsing. Ho 
ever, the entire plant is piped with 
water-supply system, so that wet separ: 
tion can be used for all aggregat 
screening if necessary. 


Water supply 


Water for the operation of the ager: 
gate plant and for the railroad locom: 
tives is pumped 2 miles from the rive 
and prepared for use on the hill adjacen: 
to the plant. The raw water is lifte 
by three pumping plants in a 12-in. lin 
to an 800,000-gal. circular concret: 


reservoir equipped with revolving sil: 
Specifications for the wash 


scrapers. 


































































Fig. 7—Typical conveyor, stockpile and 


return-system unit. In each case storage 
facilities may be extended to the right 
as required. 


water have been made identical with 
the water to be used in concrete-mixing 
operations—that is, a turbidity of not 
more than 500 parts per million. The 
clarified water flows by gravity to the 
feed supply of the aggregate plant; a 
small portion is put through a water- 
softening plant for the locomotive feed- 
water supply. 


Fig. 8—Sand plant with two rake classi- 
fiers at right and final bowl-rake 
fier at left. 


classi- 
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Fig. 9—Typical tower unit, showing 


material from left at top. Material 

returned from the stockpile is rescreened 

and loaded into cars by shuttle belt 
conveyor. 


Water used for washing at the plant 
is kept in a closed circuit and returned 
to the clarifier for desilting. It is esti- 
mated that about 85 per cent of the water 
used for washing operations is recov- 
ered. Water recovered from the tile 
drains under the sand _ storage is 
returned, 

Various sizes of aggregate are loaded 
into 50-ton hopper-type cars, which are 
made up into trains by a switching loco- 
motive and are then hauled to the con- 
crete plant. At this point they are 
discharged into track hoppers similar 
to those at the aggregate plant and are 
elevated by a similar belt-conveyor sys- 
tem to the bins above the concrete plant. 
Features of the concrete-plant batching 
and mixing equipment have already been 
described (ENR, April 14, 1932, p. 
534). 

Under the direction of F. T. Crowe, 
general superintendent, Six Companies, 
Inc., the aggregate plant was designed, 
erected and will operate under the direct 
supervision of T. M. Price, who also is 
in charge of all operations from gravel 
pit to delivery of finished aggregate. 
William Fudge and Olaf Haugen are 
assistant superintendents. The super- 
vision of aggregate preparation and con- 
crete production for the bureau of 
reclamation is in direct charge of O. G. 
Patch reporting to Walker R. Young, 
construction engineer. 

The structural steel frame for the 
plant was fabricated and erected by the 
Pacific Iron and Steel Co, Los 
Angeles. 





Committee to Study Rail and 
Road Transport Coordination 


A joint committee of rail and road 
representatives has been appointed by 
the minister of transport, Great Britain, 
as a result of a meeting that he held on 
March 21 with representatives of the 
four main-line railways and leading 
road-transport undertakings. Efforts are 


to be made to establish equitable condi=- 


tions for both sides of the industry. 


the Water System 


T A five-day merchandise expo- 
A sition in Winnetka, Ill, a subur- 
ban town of 12,500 people, the 
water department seized the opportu- 
nity to prepare an educational exhibit 
of the function, operation and place in 
the community of its municapally owned 
water utility. From the 10,000 people 
attending the exposition, with its 75 
booths showing attractions that ranged 
from style parades to radios, the water 
booth attracted 400 persons. The num- 
ber who entered the booth and inquired 
for information was 275, but best of 
all were the eleven dissatisfied custom- 
ers. The water system was first ex- 
plained to these disgruntled citizens, 
and then the booth attendant took up 
their particular grievances. For in- 
stance, a man whose water bill was 
doubled after the installation of a new 
meter was shown the workings of a 
meter and how it had been tested within 
2 per cent accuracy before being placed 
in his house. This man and the ten 
others with a grievance all left with a 
feeling of satisfaction, and to the offi- 
cials the chance to make boosters out 
of these eleven complainants was fully 
worth the $200 the exhibit cost. 
Among other things in the 10x18-ft. 
booth were a complete meter-tesing out- 
fit, a sectionalized meter, a pipe-tapping 
machine assembled on a 6-in. pipe, a 
large chart showing the distribution of 
the water funds, a series of bottled sam- 
ples of water before filtering, with the 
maximum turbidity of the year (750 
p.p.m.), the zero effluent, samples of 


On aluminum-coated board seven typical 

uses of water were illustrated along with 

a diagrammatic view of the intake, filters, 

pumps, basins, tower and distribution 
system. 
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One of the typical water uses illustrated 

was a fire hydrant with a legend com- 

paring insurance rates with and without 
water protection. 


filter sand, alum, activated carbon, so- 
dium bisulphite, a 25-lb. cylinder of 
chlorine and a cross-section view of the 
filter plant. 

On a 4x7-ft. aluminum-coated board 
were a view of the complete system and 
seven large pictures showing typical 
uses of water in the distribution system 

Agitation for a new plant in a neigh- 
boring town led half-a-dozen out-of- 
town people to study the exhibit in de- 
tail and to ply the booth attendant with 
questions on many subjects ranging 
from purity to price. The exhibit was 
prepared under the general direction of 
H. L. Woolhiser, village manager, by 
Carl A. Leipold, superintendent of the 
Winnetka municipal water plant. 


i 
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Roadbuilding Reduces Taxes 
in Illinois County 


Township initiative with county aid and con- 
trol of construction has provided all-year road 
system without excessive debt or tax burden 


By Benjamin Jordan 


Superintendent of Highways, Iroquois County, 
Watseka, Jil. 


Iroquois County, Illinois, is one of the few 
counties outside of New England where the 
township has played a major part in road- 
improvement programs. The methods fol- 
lowed in the county have worked out to 
the satisfaction of all, and it is believed 
that this is due to the centralized control 
of the county over township affairs. While 
the townships have supplied the incentive 
for road work, they have had very little 
control over the work beyond supplying 
money. The laws require that the roads 
improved be on the state-aid system desig- 
nated by the county board, and all work is 
under the control of the county superin- 
tendent of highways. The township’s 
wishes are followed in regard to the order 
of road improvement, but in every case 
the roads in the townships have been 
improved in the order of their traffic impor- 
tance. The results of this policy and the 
practices followed in carrying it out are 
summarized in the following article. 

—EDITOR. 


OADBUILDING in_ Iroquois 
R County began tm 1914 with the con- 

struction of 6.7 miles of single- 
track concrete road 10 ft. wide. This 
work was a direct result of new state- 
road laws enacted in 1913, which estab- 
lished a system of state-aid roads in 
every county, empowered the state to 
match county expenditures on a 50-50 
basis and provided for the appointment, 
after examination, of county superin- 
tendents of highways in all counties. 
Since that time the construction of 
single-track concrete roads has _ con- 
tinued until 144.99 miles had been built 
by the end of 1931. 

Iroquois County is a typical Illinois 
agricultural community with corn and 
hogs the predominant farm products. 
Sweet corn is also raised for canning, 
and all these products require usable 
roads at marketing time regardless of 
weather. The county has an area of 
1,121 square miles and a population of 
32,913, and the largest town ( Watseka, 
the county seat) has a population of 
3,144. 


Financing plan 

At first, roadbuilding in the county 
was largely on a pay-as-you-go basis. 
As the farmer realized the value of 
paved roads, sentiment developed for 
their more rapid extension. In general, 
each township felt it was responsible for 
its roads and should provide the money 
for improving them without recourse to 
a general county road tax. The writer 
suggested that the state-aid plan could 
be made to operate in the county by the 
county pledging aid to the township for 


their road work on a basis of equal ex- 
penditure. This plan was inaugurated 
by a resolution passed by the county 
board of supervisors, Feb. 12, 1919. It 
provided that county aid should be ex- 
tended in the order that funds were 
provided by the townships. 

Following the passage of this resolu- 
tion, the county superintendent of high- 
ways prepared rules and regulations 
very similar to those established by the 
U. S. Bureau of Public Roads to carry 
out the provisions of the federal-aid road 
law. 

Almost immediately seven townships 


# Smooth bars-- Sh he. 
a painted and lubricated \6" 


\ 
S Note: Where bars are spliced 


gy they must be lapped 12" 


Typical section used in single-track con- 
struction in Iroquois County, Illinois. 


authorized road bond issues totaling 
$355,000 for single-track construction. 
Twelve other townships have since 
issued road bonds for $1,201,000 (a few 
for gravel-road construction), making 
a total of $1,556,000. Most of these 
bonds have been retired; the bonded in- 
debtedness of the townships for roads is 
now about $500,000, and $130,000 of 
this was voted in 1931. Table I shows 
the bond issues of the townships. 
Iroquois County has never levied a 
county road tax nor authorized a county 
bond issue for roads. County expendi- 
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tures have always been appropriation 
from the general tax revenues. |; 
years past, $80,000 to $150,000 has been 
appropriated, but of late years the ap- 
propriations have slowly decreased unti! 
now the general county property taxes 
contribute practically nothing for road- 
building. The costs of other local gov- 
ernmental functions have increased, and 
these increases have been taken care oi 
by decreasing road appropriations. 

In recent years the county has met 
its obligations to townships from state 
refunds on single-track state-aid roads 
and roads incorporated in the state-bond- 
issue system of roads, and most recently 
from gas-tax refunds from the state. 
The gas-tax refunds now average about 
$58,000 a year and will permit the 
count to meet township construction 
without making road-tax levies or ap- 
propriating from general property-tax 
levies. 


Tax reflections 


The influence of single-track road con- 
struction on property taxes can be deter- 
mined by comparing the township-road 
and bridge-tax levies in 1919, the last 






year before road bonds were issued, with 
the same tax levies in 1930, after the 
roads were built and the bonds matured. 
Table II shows the townships voting 
bonds in 1919 for single-track construc- 
tion that matured before 1930, their 
total road and bridge tax levies for 1919 
and 1930, total taxes for 1919 and 1930, 
and the per cent decrease in road taxes. 

It will be noted that the property-tax 
levies for roads decreased from 4 to 2 
of the total property tax of 1919 to 2 
to 35 of the total property tax in 1930. 


Bridge built by county in 1931 on state- 
aid route. All bridges are constructed 


wide enough for two lanes. 
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TABLE I — TOWNSHIP BOND ISSUES 
AUTHORIZED IN IROQUOIS COUNTY 
Year 
*Order Year Term, Met by 
Township Voted Voted Amount Years County 


untain Creek 1 1919 $50,000 5 1921 
a 15 1922 40,000 10 1927 
do. 25 1929 63,000 10 ee 
Belmont..... 2 1919 10,000 10 1921 
Bat pao oe 5 1919 50,000 10 1921 
do. 27 1931 50,000 10 éRes 
Beaver......- 3 1919 33,000 5 1921 
So 4% te Beet Be 
Lovejoy...... : 
Milford aa @ 1919 50,000 10 1921 
Oe isee os 26 1931 80,000 10 rary 
Ash Grove 7 1919 55,000 5 1922 
do. 22 1927 90,000 10 sien 
Ashkum...... 8 1919 90,000 10 1922 
Papineau..... 9 1919 40,000 10 1922 
Chebanse..... 10 1920 65,000 5 1923 
Oe sv ace 21 192 75,000 10 “can 
Danforth..... 11 1920 111,000 5 1924 
Martinton.... 12 1920 45, 10 1926 
Sheldon...... 13 1921 37,000 5 1926 
Middleport... 14 1921 20,000 3 1927 
Pigeon Grove. 16 1922 69,000 10 1928 
Beaverville... 18 1924 38,000 10 1930 
Stockland.... 19 1926 80,000 10 1931 
Milks Grove.. 20 1927 78,000 10 <wae 
Anargo....... 23 1928 96,000 10 deae 
Crescent..... 24 1928 55,000 10 


asd ies oc besnes $1,556,000 


*Also signifies the order in which aid in an equal 
amount is extended by the county. For example, the 
first road money spent by the county in 1932 will be 
spent in Milks Grove township. Upon completin 
road work costing $78,000, the county will extend ai 
in Chebanse township until $75,000 has been spent, 
etc., in order. 


The actual levies for roads, after single- 
track construction, decreased from 49 to 
77 per cent of those levied before the 
roads were built. In addition, county 
appropriations from general taxes have 
decreased from a maximum of $180,000 
a year to practically nothing, and in the 
meantime road service has increased. 


Exact accounting 


The construction of the roads in the 
townships has all been under the super- 
vision of the county superintendent of 
highways, who in turn received advice 
from the state highway department. All 
expenditures have been carefully ac- 
counted for, and the records are 
available in the office of the county 
superintendent and in the county court 
house. These records are invaluable to 
obtain state refunds for state-aid roads 
or roads taken over by the state on the 
bond-issue system of roads, to determine 
county aid to townships, and to allocate 
the costs of maintenance on the state-aid 
roads maintained jointly by the county 
and the state. They also make it easy 
to determine the progress made in road- 
building in each township and in the 
county as a whole. Table III shows the 
work that has been accomplished on 
the state-aid-system ih the country to the 
end of 1931. 


Maintenance costs 


The maintenance costs of the single- 
track concrete roads are carried by the 
state. These costs, as shown by figures 
from state highway department records 
for typical sections aggregating 46.50 
miles, were $54.60 for the slab and 
$19.06 for the earth shoulders, or $73.66 
per mile per year for the traveled road- 
wale The maintenance costs on the 
state-aid earth roads before the single- 
track roads were built averaged well 
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TABLE II — TAX RATES AND DECREASES IN TOWNSHIPS IN IROQUOIS COUNTY, BEFOR! 
AND AFTER BONDS FOR SINGLE-TRACK ROADS WERE RETIRED 


Total Road and Bridge Property Tax Levies 


Township 1919 
GS rer eee ree $21,218.51 
PI cdcnetinel stat sviese 20,073.52 
ES bc s.baceheseben bau 18,995.95 
ME notes tebek cas 17,721.15 


over $200 a mile a year to give service 
for only part of the year. 

The traffic carried on these single- 
track concrete roads, ranging upward 
from 200 vehicles per day, is an item 
because of the influence on the earth- 
shoulder maintenance. In the late 
summer, when sweet corn is being 
harvested for canning, it is not unusual 
for these roads to carry 100 to 200 trucks 
per day in addition to many tractor 
trains of three wagons. It is a little 
surprising to find that most of these 
single-track roads have sodded shoulders 
in spite of this heavy traffic. Ruts along 
the edges of the concrete are unusual, 
even in the spring. 

The gravel roads built by townships 
on the state-aid system now total about 
45 miles and are maintained at the joint 


Road map of Iroquois County, showing 
various types of roads in relation to 
state-system routes. 


ecaugyscccnerpeqswmoosensdcesgitee a 
f T +! 7 Chebanse 
j 3 | 
| i ot 
g 1 =<! | 
Lob | 
‘ ‘ 
AB At nas isaR 4B __/ [Clifton 
i A, 4 
| ' it 
oe ee ee ee —_—-—- 


j 9 | 

| ofr 

LiceeasQinnth | 
Buck! A ' 


AIA | 


4 


Cece 
N 


C— 18 ft. concrete 
Game /0 ft. concrete 
9ft. brick 









Per Cent Total Tax Total Tax 
1930 Decrease 1919 1930 
$10,849.65 48.9 $66,074.62 $69,842.67 
4,575.37 77.2 54,526.84 51,440.96 
6,296.22 66.9 47,985.72 41,726.11 
8,989.81 49.3 68,114.54 72,836. 26 
TABLE III PROGRESS OF ROAD- 


CONSTRUCTION WORK IN IROQUOIS 
COUNTY SINCE 1914 


10-Ft 16-Ft 18-Ft. 14-Ft 
Year Concrete Concrete Concrete Gravel 
1914 6.70 ‘ 4 
1916 cxedeu we ike ce am 
1919 eu die 2.06 dace ‘ 7 
1920 wanes 1.02 aed sdulast 
1921 16.73 ait aad 6.06 
1922 29.52 0.45 14.31 
1923 16.01 eee 3.09 
1924 9.18 ante 3.23 
eee, (fecéuci nes 3.50 
ares ae 5.19 
1927 10.75 1.55 2.92 
1928 13. 86 oes 3.87 
1929 10. 83 : 
1930 14.24 2.37 
1931 17.16 ; , ewan 
Totals 144.99 3.08 1.99 44.54 


There was also 9.09 miles of 14ft. bituminous 
macadam built in 1914. 


expense of the county and state. Their 
maintenance costs are available from 
county records. These figures for eleven 
years are shown in Table IV. 
Although the traffic on the gravel 
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roads is less than on the single-track 
roads, the maintenance costs average 
about three times more. This is due to 
break-ups during the spring and fall 
months. In addition, considerable 
dragging is necessary to keep the surface 
even reasonably smooth, and material 
must be replaced periodically. 

The construction costs of single-track 
concrete roads since thq first road was 
built in 1914 have averaged $16,710 a 
mile. This cost is somewhat higher 
than the cost of the 1931 contracts, as 
seen by the average total cost of the 
17.16 miles awarded during the year, 
which was $13,856 per mile. The cost 
of 44.5 miles of gravel road has averaged 
$10,060 per mile. 


Construction practice 


The construction practices followed on 
the 1931 work in Belmont, Milford and 
Stockland townships are typical of work 
for the past several years. The stand- 


TABLE IV-— MAINTENANCE COSTS OF 
GRAVEL ROADS, 1922-1932, INCLUSIVE 


Miles Total Cost Per 

Year* Maintained Cost Mile 
1922 6.06 $1,009.00 $166.40 
1923 20. 37 2,826.00 138.85 
1924 23.46 4,743.00 202.11 
1925 26.69 83.00 3.10 
1926 20.19 6,225.00 206. 16 
1927 35.38 4,623.00 130. 66 
1928 38.30 4,730.00 123.50 
1929 42.17 4,983.00 111.04 
1930 42.17 8,889.00 210.78 
1931 44.54 10,068.00 226.04 
1932t 44.54 11,500.00 255.73 

*Fiscal year ends June 30. 

tEstimated. 


procedure consists in using a machine 
without a belt, followed by a longitudinal 
float, a long-handled float, a straight- 
edge and a canvas belt. The smoothness 
specification requires no surface ir- 
regularity of more than } in. in 10 ft. 
The contractor finds that single-track 
construction has several advantages for 
him. It is possible to keep 1,000 to 1,200 
ft. of finished subgrade and forms ahead 
of the mixer at all times because the 





Construction work on 
concrete county road. 


single-track 


ards used have been approved in detail 
by the state and are shown in the ac- 
companying sketch. 

Grading usually averages about 5,000 
cu.yd. per mile. Full-width bridges and 
culverts are built to permit widening 
the road to two lanes. One of the longer 
bridges under construction is shown in 
an accompanying illustration. 

Construction follows state specifica- 
tions to the letter. Materials are propor- 
tioned by weight, water is carefully con- 
trolled, and the slump of the concrete 
is kept constant. Pavement-finishing 


mixer travels on one of the 10-ft. 
shoulders and the trucks use both 
shoulders. The required surface smooth- 
ness is easily secured because the two 
side forms, only 10 ft. apart, give close 
control points, and the crown of 4 in. 
is not easily worked out. 

The construction work last season 
was under the supervision of O. M. 
Gillaspy, R. C. Davis and V. D. 
Ehringer. The weight proportioning of 
aggregates was supervised by Abe 


A typical section of completed single- 
track road in Iroquois County. The 
shoulders remain sodded even under 


rather heavy traffic. 
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Miller. The contractor was require: 
supply a small shed as a testing labo 
tory for the tests made at the pro; 
tioning plant. 

The county’s immediate plans 
for the paving of 45 miles of single t: 
from gas-tax, state-aid and state-bo: 
issue refunds. This work is needed 
fulfill the county’s obligations to to, 
ships for construction work already c: 
pleted by them. A total of about 
miles will be built during 1932, leavi: 
25 miles still to be built by the county 
township-aid roads. 


—————beovoge 


Groundwater Investigation on 
Long Island, New York 


For many years large quantities 
groundwater have been pumped fro: 
wells for public supplies on Lo: 
Island, and several reports have bee: 
written describing the groundwater co: 
ditions on the island as revealed by t! 
early developments. In order to obtai 
and study information in regard to cd: 
velopments since the publication o/ 
these earlier reports, an investigati: 
of the groundwater supplies of th 
island was begun in January, 1932, | 
the United States Geological Surve\ 
Department of the Interior, in coopera 
tion with the joint legislative committee 
investigating the water resources of th: 
state of New York. It is contemplate: 
that the investigation will continue fo: 
at least two years. The investigation s: 
far has been confined to Nassau County 
and the boroughs of Brooklyn ani 
Queens, but plans are made to extend 
it into Suffolk County. 

As a result of hearings on an appli- 
cation of the department of water sup- 
ply, gas and electricity of the city oi 
New York to the state water-power and 
control commission for permission to 
divert an additional quantity of water 
from wells on Long Island, the Geo- 
logical Survey has received requests for 
the data that have already been collected 
in its investigation. Arrangements 
have been completed to make these data 
available by depositing manuscript cop- 
ies of the records in the main office of 
the Geological Survey in Washington, 
D C., in the office of the county engi- 
neer of Nassau County, Mineola, N. Y., 
and in the office of the chief engineer, 
department of water supply, gas and 
electricity of the city of New York, 
Municipal Building, New York. At all 
these offices the records are open to 
public inspection. Copies of the rec- 
ords, in blueprint form, can also be 
obtained at the cost of printing. The 
data to be deposited are largely of a 
statistical nature and relate to quanti- 
ties of water pumped for public sup- 
plies, depth to water, depth of wells, 
etc., in different parts of the area under 
investigation. Additional data will be 
similarly filed for public inspection as 
they become available and can be com- 
piled for release. 
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Skew Bascule a Strange 
and Unique Structure 


Diamond-shaped span in New 


Jersey on 66-deg. 


skew, with trunnions and concrete counterweight 
carried at one side, involved an intricate design prob- 
lem to eliminate torsional strains during operation 


By Wm. Guy Williams 


Formerly Associate Engineer, _ 
Waddell & Hardesty, Consulting Engineers, 
New York, N. Y. 


THE DEMAND for straight highway align- 
ments that modern motor-car speeds have 
created has made skew bridges much more 
numerous than they once were. The diffi- 
eulties involved in their design are well 
known. Fixed skew bridges often present 
complicated problems, but seldom are they 
so complex as those encountered in_ the 
skew bascule described in this article. With 
the counterweight located far to one side 
of the center of gravity of the span, tor- 
sional strains assumed paramount impor- 
tance. Mr. Williams describes how these 
were minimized by the design selected, and 
in a second article, immediately following, 
the intricate erection problem occasioned 
by assembling the bridge in its open posi- 
tion is outlined. —EDITOk. 


usual by virtue of a 66-deg. angle 

of skew, has recently been put into 
service by the New Jersey state highway 
department, between Trenton and 
Princeton at the crossing of U. S. route 
25 over the Delaware and Raritan 
ce ial. This heavily traveled road has a 
practically straight alignment from near 
New Brunswick to Trenton, a distance 
of more than 20 miles, except at the 
bridge site, where an old narrow re- 
tractible type structure, located to cross 
the canal at a relatively favorable angle, 
caused a sharp kink. Elimination of this 
kink and the old bridge became neces- 
sary as a safety measure. The new 
bascule bridge has a 40-ft. roadway and 
provides a crossing on the straight 
alignment of the roadway. In plan the 
span is a diamond or lozenge having a 
short diagonal of 45 ft. and a long 
diagonal of 207 ft. The main trunnion 
is located on an extension of one of the 
short sides, and in operating the span 
revolves about this short side. 


Aitsuat by siren bascule bridge, un- 


Choice of type 


Before the final design of the new 
bridge was prepared, consideration was 
given to every type of movable span that 
appeared to offer a possible solution to 
the problem, including swing, vertical- 
lift, bascule and retractible designs. The 
most suitable swing-bridge design had a 
single leaf span, square on one end and 
skewed on the other, with the span 
pivoted at one square corner and car- 
ried on wheels running on curved tracks. 
A considerable amount of counterweight 
was required to balance the load on the 
wheels. Other less satisfactory swing- 
bridge designs had double-leaf spans, 


made by cutting the span in various 
ways with longitudinal, transverse or 
diagonal joints. The vertical-lift design 
had a lozenge-shaped span and a four- 
legged tower with overhead bracing ex- 
tending across the canal. Among the 
bascules considered were single-leaf and 
double-leaf spans of various designs. In 
the double-leaf designs the lozenge- 
shaped span was cut into two triangular 
leaves by a joint along the short 
diagonal, extending across the canal as 
well as across the roadway. Each 
triangular leaf in these designs was ar- 
ranged to rotate about its trunnions on 
one side of the canal and to be sup- 
ported by the trunnions on that side 
and by one live-load shoe under the 
toe corner of the leaf on the opposite 
side of the canal. A double-leaf Bélidor 
bascule span proved to be one of the 
most economical of all the designs con- 
sidered; and a_ double-leaf simple- 
trunnion bascule span with underneath 
counterweights was the most satisfactory 
in appearance. 

In selecting the type the problem was 
to find the cheapest satisfactory bridge 
that could be built. On account of pos- 
sible future changes in the canal it was 
not considered desirable to increase the 
cost for the purpose of obtaining per- 
manence or better appearance. The esti- 
mates of cost were not greatly different 
for the single-leaf swing span, the 
vertical-lift, the double-leaf Bélidor 
bascule or for the single-leaf simple- 
trunnion bascule. The latter was finally 
selected for the reason that it could be 
built with the least interference to high- 
way and canal traffic. Also, of all the 
designs considered, it probably is the 
most satisfactory from the standpoint of 


cl outboard; ¢! 
~ trunnion * 








Fig. 1—Skew bascule span over Dela- 
ware and Raritan canal in New Jersey 
operates by revolving about one of its 


short sides. Counterweight trunnions 

are on an extension of this axis of revo- 

lution. Old bridge in foreground of re- 
tractible type has been removed. 


the arrangement of its structural and me- 
chanical parts. Although the span that 
was adopted may not be called beautiful, 
it was considered acceptable in appear- 
ance for the location, as it does not have 
the ugly overhead work that char- 
acterized some of the other designs. 


Framing layout of leaf 


The substructure at the trunnion end 
of the bascule span consists of a rein- 
forced-concrete tailpit and four small 
reinforced piers connected at the top by 
a reinforced-concrete girder. The sub- 
structure at the toe end is of similar con- 
struction. The tailpit and piers are 
founded in a firm bed of coarse gravel, 
the piers having reinforced spreads foot- 
ings. The bascule span itself is of very 
shallow construction, considering the 
length of some of its members. The 
height of the crown of roadway above 
the water is only 7 ft. 10 in., and the 
total depth of the structure from the 
crown of roadway to the under clearance 
is 6 ft. 6 in. It is of through-girder type, 
with the two longitudinal girders spaced 


Fig. 2—New skew bascule span on 
heavily traveled state road between 
Trenton and Princeton, N. J., eliminates 
dangerous kink in alignment and an old 
narrow bridge of retractible type. 








792 


45 ft. on centers. Although the width 
of the waterway, only 284 ft., is clear be- 
tween the fenders, the length required 
for the longitudinal girders is 101 ft. 
c. to c. of end bearings. The end floor 
beams, placed parallel to the center line 
of the canal, are 110 ft. long and less 
than 6 ft. deep. The intermediate floor 
beams, which are placed at right angles 
to the longitudinal girders, are spaced 
144 ft. on centers. One floor beam lies on 
the short diagonal of the lozenge-shaped 
span, the amount of skew being such 
that the east end of one longitudinal 
girder is exactly opposite the west end 
of the other. The other floor beams are 
of various lengths, due to the condition 
that one end of each of them is con- 
nected to a longitudinal girder, and the 
other end to a skew floor beam. A very 
complete system of lateral and stringer 
bracing is required for carrying the 
weight of the various parts of the span 
when it is in the open position. 
Stringers on 2-ft. centers carry a floor 
of 4x12-in. untreated long-leaf pine 
planks bolted directly to them with gal- 
vanized carriage bolts. 


Trunnions and counterweight 


The center line of the trunnions is at 
curb level, slightly back of and ‘parallel 
to the heel-end floor beam. The extreme 
angle of skew makes a single counter- 
weight possible, placed on one.side of 
the road and at the elevation that is best 
suited for a logical and economical 
design. The bascule leaf sand the 
counterweight are rigidly connécted to a 
pair of bascule girders placed at right 
angles to the canal center line and sup- 


Fig. 4—Counterweight and trunnion de- 

tails in which unusual rigidity had to 

be secured to eliminate racking and tor- 
sional strains. 
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Fig. 3—Skew bascule span assembled in 


fabricator’s yard, showing leaf and 
counterweight trunnion framework. 


ported by a single axle with outboard 
bearings, the axle consisting of a square- 
box trunnion girder, and two forged- 
steel trunnions. Each trunnion forging 
is fitted into a hole bored through the 
bascule girder, the inboard end of the 
forging having an adjustable connection 
to a diaphragm located 5 ft. from the 
end of the trunnion. girder. The jour- 
nals at the outboard ends of the trun- 
nions are carried in simple pedestal 
bearings supported by a structural-steel 
grillage girder resting directly on top of 
an end wall of the counterweight pit. 


























Both trunnions are beyond the north 
end of the heel floor beam, but as near 
the corner of the span as the arrange 
ment of the details permit. The acut 
corner of the span at the other end of 
the heel-end floor beam, and 123 ft. from 
the south counterweight bearing, is 
carried by a similar but smaller trunnion 
and bearing adjustable in position to 
insure an exact alignment with the two 
counterweight trunnions and bearings. 
The entire bascule leaf with its counter- 
weight is a single moving unit supported 
on the three trunnion bearings in line. 

Although the bascule girders were 
placed as near the center of the leaf as 
details would permit, practically all the 
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weight of the leaf is carried by the south 
girder. On the other hand the concrete 
counterweight, uniform in cross-section 
and 35 ft. long, imposes equal loads on 
the two bascule girders. The bascule 
leaf, counterweight, bascule girders and 
trunnion girder, considered as a single 
unit, have a large internal torsion or 
twisting moment along the axis of 
rotation, since the central plane of the 
moment of the leaf about the axis is 
near one bascule girder, while the cen- 
tral plane of the moment of the counter- 
weight is offset to a position midway 
between the two bascule girders. The 
unit is in balance, however, since the 
sum of the moments about the axis of 
rotation is zero. The actual distribution 





of stresses in the various parts is highly 
indeterminate, as the torque is divided 
between at least four independent 
systems. First, both bascule girders in- 
tersect the north longitudinal girder, and 
both are connected to the toe floor beam ; 
this system of girders in the bascule leaf 
is suitably arranged for resisting any 
loads tending to warp or twist the leaf. 
Second, the trunnion girder is a square 
tube that has both the strength and the 
rigidity requisite for carrying torsion, 
and the end connections of this girder 
are suitably arranged to carry such 
stresses. Third, the concrete counter- 
weight has great strength and great 
rigidity against torsion, but the connec- 
tions of the ends of the counterweight 
to the bascule girders are necessarily 
dependent upon the structural framing 
of the counterweight. And fourth, some 
part of the torsion must be carried by the 
counterweight framing. 


Counterweight-framing design 


If all the torsion load in the skew 
bascule leaf were imposed upon the 
counterweight framing, it would have 
the effect of placing the counterweight 
reactions about 18 ft. from the center 
of the trunnions on the inner bascule 
girder and about 2 ft. on the outer 
bascule girder. Each of these reactions 
would be about 2 ft. outside the faces of 


the concrete counterweight. Although 
the counterweight framing could easily 
have been designed for carrying this 
amount of torsion, another scheme was 
adopted, which effected a saving in metal 
and at the same time eliminated most of 
the uncertainty regarding the distribu- 
tion of the torsion. The counterweight 
is supported by one horizontal girder 
and one vertical girder, which intersect 
each other longitudinally, the line of in- 
tersection passing through the center 
of gravity of the counterweight. The 
vertical girder is cut longitudinally into 
two halves by the horizontal girder, and 
the two halves are spliced together with 
long clip angles and with field-driven 
rivets that extend through the web of 


Fig. 5—South bascule girder, whose top 

chord is shown in this view penetrating 

the web of the north longitudinal girder, 

carries practically the entire weight of 

the leaf and is the heaviest member in 

the bridge, weighing 34 tons. It is 
58 ft. long. 


the horizontal girder. The vertical 
girder is placed in a diagonal direction, 
supporting the counterweight at two 
diagonally opposite corners. The con- 
nection of each end of the pair of 
counterweight girders is concentrated 
into as small an area as practicable to 
prevent its carrying any large amount 
of torsion, and for the same reason the 
concrete of the counterweight is kept 
out of contact with each bascule girder 
except on a small area inclosing the 
counterweight girder connections. By 
this framing arrangement most of the 
torsion on the rotating unit is definitely 
imposed upon the reinforced concrete of 
the counterweight, but a small part is 
left to be carried by the trunnion girder 
and by the girders of the bascule leaf. 
In the design of the trunnion girder and 
the leaf girders, allowances were made 
for the torsion that must be carried by 
them, and an excess of strength is pro- 
vided in each part to allow for the un- 
certainty of the assumed distribution. 

The heaviest member in the bridge is 
the inner or south bascule girder. It has 
a weight of 34 tons, a length of 58 ft., 
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a depth of 12 ft. at the tail end, to which 
the trunnion girder and the counter- 
weight girders are connected, and a 
depth of 6 ft. at the toe end, which ex- 
tends under the roadway deck. Each of 
its flanges has a sectional area of 75 
sq.in. At a re-entrant corner bend in 
the upper flange, which is made neces- 
sary by the differing depths of the two 
ends of the girder, the flange sections 
from the two ends of the girder in- 
tersect; and a flange splice is made by 
extending each section beyond the in 
tersection, the section from the tail end 
having 30-in. coverplates notched to 
allow the flange angles and the 14}-in. 
coverplates from the toe end to pass 
through (Fig. 4). The web is rein- 
forced locally to make up the section 
cut out by the trunnion passing through 
it, to provide sufficient area in bearing 
on the trunnion forging, and to provide 
the additional strength in the flange 
riveting that is required by the radial 
components of the flange stresses carried 
around the sharp bends of the flange. 
At the trunnion the web consists of 
seven plates, which have an aggregate 
thickness of 54 in. This girder was 
fabricated with l-in. rivets, the max- 
imum rivet grip being 6 in. 

The live load on the bascule leaf is 
carried by the trunnions and by ad- 
ditional live-load shoes. One shoe is 
placed near each of the two toe corners 
of the span, and an additional shoe is 
placed near the mid-length of each end 
floor beam to keep the flange areas and 
deflections of the shallow floor beams 
within reasonable limits. 

The central plane of the dead-load 
moments of the bascule leaf about the 
trunnions, and likewise the central plane 
of the operating moment due to any 
combination of friction, inertia, wind 
and snow, is very near the plane of the 
inner bascule girder. This condition 
makes practical the use of a very simple 
arrangement of the operating machinery 
An arc of rack segments is attached to 
the tail extension of the inner bascule 
girder, and this rack is engaged by the 
main pinion. This pinion, together with 
three steps of spur gearing, of which 
one step is arranged as reversing gears, 
is assembled into a single compact unit. 
The span is arranged to be driven by a 
six-cylinder 85-hp. gasoline engine with 
a friction clutch. The reduction ratio 
of the gear train, between the engine 
shaft and the main pinion, is 322 to 1. 
A hand-operated band brake and a 
capstan for operating the span by hand 
in emergency are provided. 

The steel framing for the entire 
bascule leaf and counterweight was as- 
sembled in the shop. During the shop 
assembly, while the span was warped 
to compensate for dead-load deflections 
in the completed structure and the 
cambered girders loaded to take out the 
camber, all field connections were 
reamed. 

The bridge was built by the New 
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Jersey state highway department, but 
the owners of the canal, in which the 
Pennsylvania Railroad has an interest, 
participated in the cost. For the state 
highway department Jacob L. Bauer is 
state highway engineer, and the work 
was done under the immediate direction 
of Morris Goodkind, bridge engineer. 
The design and the construction was 
subject to the approval of T. W. Pinard, 
engineer of bridges and buildings for 
the New York zone of the Pennsylvania 
Railroad. Waddell & Hardesty, con- 


sulting engineers, New York City, pre- 
pared the design and specifications ; and 
the writer, being in charge of their 
part of the work, devised the arrange- 
ment and the controlling details of the 
bridge. DL. Whitehead was resident 
engineer for the state highway depart- 
ment. S. S. Thompson & Co., Red Bank, 
N. J., was the general contractor. The 
steel work was furnished and erected by 
McClintic-Marshall Corp., G. P. Bul- 
lard manager of erection, and D. S. 
Shuman foreman on the job. 





Skew Bascule Erection a 


Complicated Job 


Span being erected in open position, floor beams 
and girders more than 100 ft. long had to be placed 
flat or inclined, requiring careful shoring and bracing 


By Joseph H. Townsend 
McClintic-Marshall Corp., Pottstown, Pa. 
skew-bascule 


RECTION of the 
span described in the previous 


article was unique in several par- 
ticulars. Also, transportation of the 
long and heavy girders from the fabri- 
cating plant to the bridge site was a 
considerable problem. The span was 
erected in the open (85 deg.) position, 
so that traffic could be maintained in the 
canal, thus requiring the longest floor 
beams and girders to be placed flat, in 
which position they were flexible and 
difficult to handle. The heaviest load 
was the south bascule girder, which with 
the trunnion pin weighed 40 tons. All 
steel was set with a stiff-leg derrick, 
located on the bank of the canal and 
having a 90-ft. boom and a 15-ft. jib 
extension. The structural steel in the 
span aggregated 300 tons, and erection 
was completed in eighteen working 
days. 

Fabricated steel was shipped by rail 
from the shop to Trenton and then 
hauled 6 miles by truck to the site. 
Special precautions had to be taken in 
hauling the east and west skew floor 
beams and the longitudinal girders, 
since these members were more than 
100 ft. long and very shallow—6 ft. and 
94 ft., respectively. To haul them in a 
flat position would have required four 
18-in. beams 85 ft. long as a support 
over the span of 70 ft. between the truck 
and trailer. They were therefore hauled 
in an upright position, using a com- 
bination of shoring and tierods, as shown 
in one of the accompanying illustrations. 

The first erection operation was the 
setting and aligning of the two main 
trunnion bearings and the outboard 
trunnion bearing. The counterweight 
girders were assembled on the ground 


and then set in the pit and blocked to 
the proper elevation, so that no un- 
necessary maneuvering would be re- 
quired in setting the two bascule girders. 
The south bascule girder, with trunnion 
pin previously driven, was placed on the 
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bearing, framed to the counterwei: 
girder and then shored and guy: 
Erection of the north bascule girder { 
lowed, and the longitudinal girder 1: 
(Fig. 1) was framed between the t 
bascule girders. Floor beam FB14 \ 
also erected at this time. With LG4 a: 
chored to the trunnion girder and brace: 
by shoring, the steelwork was lower: | 
to the closed-span position, where t! 
bascule girders could be adjusted i. 
correct alignment and all connection- 
behind the two main trunnion pi: 
driven. With this riveting complete, t! 
bridge was raised to the open positi: 
again and securely shored and guyed 

Girder LG3 was then erected ani 
the west-end skew girder SG1l wa 
placed in position and shored at fi\ 
intermediate points. This shoring reste« 
on timber piles, used as fenders for the 
west abutment. Wedges and jacks kept 
this girder in a truly level position, s« 
that no distortion would occur in th 
members subsequently erected. On 
girder SG1 the floor beams FBI to 
FB7 were placed, together with thei: 
stringers and bracing, and capped by 
longitudinal girder LGI. 

Tiebacks placed around the end oi 
the south bascule girder held girder 


Fig. 1—Erection diagram for skew-bas- 
cule leaf, showing temporary guys and 
blocking required to prevent the frame- 
work from warping before all bracing 
members were made tight. 


_-(4parts of wire rope 


. gringers 





pins, El 64 












© Fig. 2—Erecting longitudinal girder 
LG1, which weighed 19 tons and was 
105 ft. long. Slings were attached 
at eight points along the girder. 
Standing in the foreground, is girder 
SG2, which was placed in the oppo- 
site end of the bridge. It weighed 
22 tons and was 112 ft. long. 
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Fig. 3—The end floor beams and main 

longitudinal girders were more than 100 

ft. long. They were fabricated complete 

at the shop and had to be trucked 6 

miles from the railroad siding to the 
bridge site. 


LG2 (Fig. 1) in position as it was 
being erected by the main falls and the 
jib line. The manner in which these 
falls were attached is shown in Fig. 1. 
The wire rope tiebacks were then ad- 
justed, and floor beams FB8 to FB13 
were erected, shored and guyed. The 
east-end skew girder SG2 was placed 
on these beams and bolted. Stringers 
and lateral bracing were erected to com- 
plete the span. 

The bridge proved to be a very awk- 
ward structure to erect, the bascule 
girders being set on end, the skew-end 


floor beams being laid flat and all the 
other girders, floor beams and stringers 
being placed in a flat position but in- 
clined with one end higher than the 
other. 

After the counterweight forms and 
the temporary anchors were removed, 
the bascule span was lowered to the 
closed position and the live-load shoes 
were adjusted. The allowances that had 
been made for the warping and deflec- 
tions of the leaf, due to dead loads, were 
found to be fairly close but not exact. 
The shoes were adjusted in height to 
conform to the actual shape of the bas- 
cule leaf, and the ends of the decks of 
the approach trestles were raised or low- 
ered to line up with the deck of the 
bascule. 





Highway Location by Aerial Maps 


By H. L. Brightman 


Engineer of Location, Michigan Highway 
Department, Lansing, Mich. 


\ , J HERE shall the new highway be 
put? To answer intelligently, it 
is necessary that an accurate 
study of the country, often of extended 
area, be made. It matters little whether 
the location be in the mountains, the 
plains, the sand dunes of Lake Michigan 
or the most densely populated land ad- 
jacent to or within the boundaries of 
metropolitan areas; the first and most 
imperative need for such a study is an 
accurate and complete map. This map 
should cover all possible territory within 
which the highway may be located so 
that its position with relation to indus- 
trial centers, centers of traffic origin, 
residential sections, feeder roads and 
traffic movements, cost of construction 
and right-of-way can be studied and a 
position chosen that will give the high- 
way its correct relation to all those fac- 
tors which call for its being. 

The best maps available for highway 
location have been those made by the 
U. S. Geological Survey. They are ad- 
mirable maps, but for this purpose they 
have fallen far short of the require- 
ments. To supplement them with addi- 
tional maps made by the usual ground 
methods of mapping is a slow and costly 
proceeding and the best of them are apt 
to be short of some particular feature 
which often is most important. We are 


therefore particularly indebted to our 
ex-army map makers for the contribu- 
tion of their form of surveying to high- 
way location—the aerial map. 

While the aerial map is applicable to 
many different uses, only that of serv- 
ing the highway engineer will be dis- 
cussed. Foremost in importance are 
the scale of the picture. Lenses are 
made so that there is as little optical 
error as is possible, yet it is found that 
errors creep in and only the central half 
of the print will scale closely. To 
mount the prints in the mosaic form, 
only the central portions are used. For 
this reason liberal overlap must be made 
on all sides. The scale accuracy also 
depends on the closeness with which the 
plane flies to the predetermined eleva- 
tion and on the flatness of the country. 
With good flying and ground no 
rougher than that of the State of Mich- 
igan, the errors are so small that it is 
unnecessary to make corrections by en- 
largement or reduction for use in high- 
way location. 

It has been found during about seven 
years’ experience in this department that 
the scales most useful are: 1 in. equals 
1,000 ft. for all country of an open, 
fairly level nature; 1 in. equals 800 ft. 
for well-settled and improved country, 
urban districts in large areas; 1 in. 
equals 400 and 200 ft. for closely built 
up urban districts and for close study of 
any particularly small area. The prints 
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are not made originally to a larger scate 
than 1 in. equals 800 ft. because of extr: 
cost for the larger scales and also be- 
cause of the mechanical difficulties of 
photographing to the larger scales. 
These larger scales are obtained from 
the original negatives by the use of the 
enlarging camera. 

By having the pictures taken with a 
two-thirds overlap a very useful optical 
principle, that of the stereoscope, allows 
a study of the pictures in the third 
dimension—height. Since the two sides 
of an object are photographed by suc 
ceeding pictures, by an arrangement of 
mirrors it is possible to view the prints 
as though the eyes were at the points in 
space the plane occupied when the two 
pictures were taken. Addition of suit 
able lenses enlarges the pictures at th 
same time. By means of the stereo- 
scope a much more detailed study mav 
be made of the prints and the engineer 
obtains a much more comprehensive 
knowledge of the ground. 

The time of year has some bearing 
on the value of the resulting pictures. 
Those pictures taken when the leaves 
are off the trees are best for the detailed 
study of urban and suburban districts, 
as houses may be entirely hidden by 
foliage masses. Rural districts are often 
better delineated when the 
masses are most marked. The altitude 
of the sun, making long or short 
shadows, also has a direct benefit in 
reading the prints. Shadows of an 
object more than half the object’s height 
in length are likely to hide adjoining 
objects. 

For the proper study of an aerial map 
it is necessary that a mosaic of the map 
be laid up from contact prints. The en- 
gineer should have such a map, a set of 
contact prints and a stereoscope. ile 
should first study the mosaic until he 
has thoroughly mastered it, almost mem- 
orized it, so that the relation of the 
various items to one another is clearly 
established in his mind. A line should 
then be sketched on the map which will 
represent the proposed location. The 
detailed study should be made from the 
contact prints, using the stereoscope and 
plotting the line on the prints under the 
glass. By means of the vertical dimen- 
sion it is easy to recognize objects 
which may be obscure on the mosaic 
and the line can be adjusted until it ap- 
pears to fit all requirements. So far 
the entire study has been made in the 
office. 

Following the office study a field 
check should be made. An accurate 
altimeter is of great assistance in check- 
ing elevations and sketching contours on 
the prints. Elaborate mechanical 
methods have been devised for locating 
contours on aerial maps but unless the 
country is very rough it is just as satis- 
factory to work without them. An engi- 
neer of experience and ability should be 
able to make a location from aerial pho- 
tographs which is very close indeed to 
the final line that may be surveyed. 
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Transfer of the proposed line from the 
photographs to the ground is made by 
the usual methods of surveying, and com- 
plete data are then obtained for plans. 
The cost of aerial surveys will vary 
in different localities. It has been 
found that their cost is very little com- 
pared with the cost of obtaining the 
necessary information by ground 
methods of surveying and that the 
results are much more complete and 
satisfactory. With such a map the engi- 
neer can feel that he has made use of 
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all possible information relating to loca- 
tion and that his final result can stand 
on its merits against adverse criticism. 

By reproduction by photography the 
mosaic map may be made into portable 
form by mounting on linen and can be 
used in a variety of ways. It may be 
enlarged and used as a property map 
for the purchase of right-of-way, the 
lines of the proposed roadway being 
marked on it and the boundaries shown 
of the property to be acquired. The 
aerial map allows a highway to be 








located and property acquired withou 
the necessity of staking the locatio: 
should such a procedure be necessary. 

This department has made very goo 
use of aerial maps in the past in th. 
location of highways through the dune- 
along the shore of Lake Michigan an: 
in studying the location of belt line 
and through routes for some of th 
larger cities of the state. It is likel 
that no important or difficult location 
will be worked out without their aid in 
the future. 


Dragline Excavator Development 
for Levee Building 


Increased boom reach, larger buckets, quicker swing 
and greater freedom of travel have enlarged work- 
ing range—New power units have simplified servicing 


By J. C. French 


Bucyrus-Erie Co., South Milwaukee, Wis. 


HE heavy-duty dragline excava- 
tor has been used since 1912 


for levee building on the Missis- 
sippi River. Until the beginning in 
1928 of work on the present flood- 
control project, calling for much larger 
levees, its development for levee work 
progressed with its development for 
general earth moving. In the last four 
years a profound change has occurred. 
The improvements in dragline ex- 
cavators and their operation have been 
inspired primarily by the requirements 
for levee construction. Today this ex- 
cavator is distinctively a special ma- 
chine for throwing up long lines of 
levee embankment of large section as 
well as a machine for general earth 
moving. It is as a levee-building ma- 
chine that the dragline excavator is 
considered here, but the deductions 
apply generally to heavy-duty draglines 
for all purposes. 

The main points considered are 
power-plant practice, bucket practice, 
practice in mobile mounting, schemes 
ot operation and versatility for different 
tasks. The mechanics and structure of 
the excavator are only briefly con- 
sidered. In parts and particularly in 
the part on schemes of operation, 
schematic diagrams are substituted for 
descriptive text to condense information. 


Excavating elements 


Early dragline excavators were oper- 
ated by steam, and many steam-powered 


machines are still in use. The most 
modern machines rarely have steam 
power. Despite its acknowledged ad- 


vantages in cushioning digging shocks 
and quick pickup of power with in- 
creased load, steam power has well- 


recognized disadvantages. Fuel costs 
are large due to difficulties of delivery. 
Good water is hard to get and bad 
water causes excessive boiler trouble 
and maintenance. The operating and 
servicing crew is large. It is esti:nated 
that maintenance delays inseparable 
from steam power amount to 10 per cent 
of the working time. Remedy had to 
await some better means of power, and 
this has arrived only in the last few 
years with the development of prac- 
ticable diesel power units. 

The standard power unit of the 
modern dragline is the diesel engine. 
A variant is the diesel-electric unit. 
Straight electric operation is rare be- 
cause of lack on the river of conve- 
nient sources of electric power. The 
diesel engine lacks the cushioning qual- 
ities and quick power pickup of the 
steam engine, but this deficiency is 
being met by electric and belt drives. 

Bucket practice as developed on 
levee work differs from standard prac- 
tice only in the use of lighter than 
ordinary construction. This is to get 
speed of handling and therefore volume 
of output rather than long bucket life. 
Generally the river digging is easy, and 
size of bucket is of greater advantage 
than extreme digging strength. <A 
lighter bucket is of value also in allow- 
ing longer booms per unit of payload 
hendled. Increased boom. length, con- 
currently with lighter bucket construc- 
tion, is a characteristic recent advance 
in levee dragline practice. By using 
lightweight aluminum-steel alloys boom 
lengths of 175 ft. and more are becom- 
ing frequent. 


Traction development 


For levee work the traction is almost 
the most important mechanical element 


of the dragline excavator. The valle) 
soils have little load-carrying capacity 
when wet or with groundwater close 
to the surface, and an important func- 
tion of the dragline in levee work is 
freedom and safety of travel. Four 
methods of traction have been devel- 
oped. These are: skid and roller, track 
and truck, crawler tractions and walk- 
ing devices. Broadly, the steam- 
powered machines have skid and roller 
or track and truck traction; these are 
the older machines. The newer ma- 
chines with diesel-belt or diesel-electric 
drives have either crawlers or walking 
devices. An appraisal of these tractions 
follows: 

Skid and Roller Traction—The skid 
and roller traction mounting of the 
long-boom dragline consists of a series 
of wood rollers and skids, with a track 
planking. The travel movement of the 
machine is obtained by overhauling the 
dragline cable attached to the bucket, 
which is used as a deadman. The 
wood skids bear directly upon the lower 
structural framing of the machine, and 
the rollers are either of wood or of 
extra heavy pipe with wood cores and 
are placed at frequent intervals under 
the skids. 

The track timbers and matting are 
constructed in sections and rest directly 
upon the ground, to be moved ahead as 
the machine progresses in its travel. 
These platform mats are skidded ahead 
by teams or by a tractor and are gen- 
erally constructed to overlap and main- 
tain a continuous path for the rollers. 

The mats are items of continual ex- 
pense and the rollers must be carefully 
watched and inspected to eliminate the 
danger of accidents. The ground must 
be leveled so that the mats bear evenly 
to avoid distortion and_ breakages. 
Maneuvering a machine mounted upon 
this traction device is a slow “and 
tedious operation, and forward move- 
ment is generally a gradual process 
interlocked with a series of necessary 
delays. Extra man power is also a 
serious item of expense. 

Present-day long-boom dragline prac- 
tice on the river work indicates the 
passing. of this antiquated traction 
device. 


The only advantageous feature 































































Trench system of dragline levee con- 
struction without rehandling of material. 





is that the total weight of the machine 
is generally less than for any other 
type, owing to the absence of propelling 
machinery. For that reason levee con- 
struction can be maintained on ex- 
tremely soft ground with roller traction. 

Track and Truck Traction—The 
truck-mounted long-boom dragline ex- 
cavator is provided with four four- 
wheel truck units, one at each corner, 
which support the machine through 
pedestals attached to the base mem- 
bers. These ride on rails, and the rails 
in turn rest upon timbers and mats. 
Some of these truck designs are ar- 
ranged for a three-point suspension to 
climinate twisting strains upon the truck 
frames and the base framing, while 
others have hydraulic-jack pedestal 
mechanisms, so that the machine can be 
leveled at each new setting, and the 
operation is maintained on a hydraulic- 
cushion bearing at each corner. 

Most of the truck types are power 
driven from the machinery set, which 
is located upon the main revolving 
frame of the machine, but a few of the 
older types require overhauling of the 
dragline cable, using the bucket as a 
deadman. The track sections are re- 
quired to be placed in a straight line 
to support the machine during regular 
operating periods, but short sections of 
track are inserted to allow turning the 
machine on a long radius, to gain other 
straight-line working positions. The 
machines of this type are not easily 
maneuvered when other than straight- 
line travel is required. 

Owing to the difficulties in the control 
of travel direction other than straight- 
away, the truck-mounted dragline ma- 
chine is definitely locked to certain 
work systems for operation. These 
systems are known as one line or 
parallel operating sequences and _ the 
machines are moved back and forth on 
successive lines of operation, so as 
gradually to move the earth from the 
borrowpits into the levee fill by a 
series of definite spoil placements, each 
requiring a new track setting. A long 
line of unfinished levee is left open for 
a considerable time. 

The track sections are generally built 
in 15-ft. lengths. The ties are 8x10 in. 
by 12 ft., spaced 20 in. apart, with nine 
in number for each 15-ft. section. The 
stringers are 12x15 in. by 15 ft., ar- 



















































mored with 3-in. plate 14 in. wide on 
which is carried the 100-Ib. rail sec- 
tions. The wood units are bolted to- 
gether and provided with anti-drift 
rods to prevent distortion. Four eye- 
plates are provided at the sides and 
ends to allow carrying the section by 
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with the aid of bars, after the track 
sections have been lifted off and swung 
forward by the machine. The planks 
are then carried ahead singly by man 
power or by a tractor and again placed 
in the proper position. Using planking 
during the difficult working months re- 
quires additional man power and also 
increases the delay time of the move-up 
operation. 

Crawlér Traction — The 
mounted machines are carried upon 
four trucks, one at each corner. Two 
of the trucks on one side carry the load 


crawler- 


Two-machine method of dragline levee 
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the lifting bridle, when the sections are 
swung around and into position ahead. 

Moving up the track sections gen- 
erally requires a large ground crew 
and from 14 to 2 hours daily. If the 
ground is soft, 3x13-in. by 15-ft. planks 
are laid for a base. 

These planks are not made a part of 
the track section generally, as the 
ground suction in soft materials estab- 
lishes a difficult lifting resistance and 
the suction-breaking lift is severe upon 
the dragline machine. The planks are 
usually lifted separately by man power 


SO ee, 


from the base through rigid pedestals 
and the two on the opposite side carry 
the load from the base through a heavy 
equalizing beam having a bearing at 
its center and jackscrews at each end. 
These jackscrews are set against the 
base corners to support them rigidly 
when digging. When moving the ma- 
chine the jackscrews are released and 
a three-point bearing support is pro- 
vided for the load. Each truck has two 
tread belts. 


Checkerboard system of dragline levee 
construction with 50 per cent rehandle. 
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Two-unit system of dragline levee con- 
struction with single handling. 


The machine is turned by driving 
the two trucks on one side at one speed 
and the two trucks on the other side at 
another speed. By this means the ma- 
chine can be turned on a short radius. 

The distribution of weight by the 
crawlers brings the actual bearing 
pressure down to a figure which will 
allow operation on firm and_ hard 
ground, but on soft ground it is neces- 
sary to use mats. 

Operation on mats, however, is ac- 
complished by crawlers without the 
delays and time losses which are inter- 
locked with the track sections of the 


Maximum yardage of levee that can be 
built without rehandling in each river 
district. 
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truck-mounted machines, and a work- 
ing system has been adopted which 
allows completion of the levee line in 
shorter work sections than those re- 
quired by the truck-mounted types. 
This system consists of operating the 
machine zigzag back and forth toward 
and away from the levee and parallel 
to the levee. This in and out angle 
movement completes the levee station 
by station. 

Walking Traction — Long boom 
dragline machines, mounted upon the 
walking device, are not interlocked to 
any definite working system, owing to 
the flexibility of the traction mounting. 
The machine consists of an upper or 
revolving frame, which mounts the 
dragline machinery set and the diesel 
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centrally positioned upon a circular 
base. This circular base rests direct! 
upon the ground and it is dimensione | 
to give a large bearing area. The ma 
chine revolves upon this base when in 
operation excavating, slewing an: 
spoiling. 

The direction control of the walkin 
movement is obtained by swinging th. 
upper or revolving frame upon whic! 
the walking shoes are supported int 
the direction in which travel is re- 
quired. Unlimited direction control is 
thus obtained and sidestepping, zigzag- 
ging and circling movements are all 
well within range. 

The machine operates upon ex- 
tremely soft ground without matting or 
timbering, as the minimum bearing 
pressure is maintained at 7 lb. per sq.in. 
This low pressure is standard for all 
sizes, so that the largest machines can 
negotiate the same ground as _ the 
smaller. The completion of levee sec- 
tions, station by station, is definitely 
allowed by this type of machine, as it 
operates equally well at right angles or 
narallel to the levee fine. 

The general tendency of design of 
dragline excavators is toward the 
speeding up of all functions. Quick 
loading of the bucket, quick hoisting 
and swinging are all recent develop- 
ments in the newer models installed 
recently upon the river work. The 
average combination of all of the cycles 
is timed to allow at least a full swing 
of 360 deg. with a loaded bucket for 
the 180-deg. cycle in one minute or 
even less. This cycle is maintained on 
even the larger 8- and 10-yd. machines 
with 175-ft. booms which are being 
placed in commission on the work. In 


particular, traction speed has been 
greatly increased as described. 
These speeding up developments 


give the dragline versatility in perform- 
ing many odd tasks of levee work. In 
particular the mobility of the new ma- 
chines to step out of the normal oper- 
ating line to obtain extra yardages is 
a striking improvement. Such extra 
yardages are called for where section 
corrections are required, where angle 
levees or tie-in levees have to be built, 
where soft material, as in slough bot- 
toms, has to be removed before the 
levee fill is placed, where depressions 
or sharp slopes in the borrowpit area 
cut down normal pit yardages, or where 
a slide or subsidence occurs. 
ae 


Sectional Meeting of World 
Power Conference 


A sectional meeting of the World 
Power Conference is to be held in 
Stockholm from June 26 to July 10, 
1933, according to an announcement in 
The Engineer (London). The program 
is to be concentrated on the energy 
problems of large-scale industry and of 
transport, attention being directed 


toward fundamental engineering and 
economic problems. 
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Porous Light-Weight Concrete 
for Long-Span Floors 


In nine-story steel-frame apartment at Fleetwood, N. Y., 
panels up to 3x19.80 ft. were designed on laboratory tests 
that showed a deflection of 1:360 under a load of 316 lb. 
per square foot—Special concrete poured to depth of 34 in. 
rose to 74 in. in setting, giving it its porous characteristics 


By A. G. Hillberg 


Consulting Engineer, New York City 


Activity in light-weight floor development 
is by no means confined to the interesting 
steel designs that are much in evidence at 
the present time. Novel uses of cast and 
poured gypsum floors continually increase 
in numker. New York and some few other 
cities have long taken advantage of light- 
weight cinders as concrete aggregate. Pre- 
pared burned shale under the trade name 
of Haydite has been used extensively in 
the United States and Canada both _ in 
poured and block concrete floors. A build 
ing using a concrete material, Known as 
Porete, in which lightness is achieved by 
adding a special foam compound to the mix 
was described in these pages recently. The 
following article describes a unique floor 
design, using another special material, 
Aerocrete, a porous concrete formed by 
adding an alumina compound to the mix, 
which acts upon it in much the same 
manner as yeast acts upon bread dough, 
the amount of rise during setting depend- 
ing upon the density of the mix. It has 
been used as floor fill in such structures as 
the Northwestern Bank Building, Minne- 
apolis, the Board of Trade Building, Chi- 
cago, the Cleveland Terminal Buildings, 
Cleveland, the Aetna Life Building, Hart- 
ford, and the Royal Bank of Canada, Mont- 
real, and as a _ structural floor material 
in the Bethlehem Steel Building, Beth- 
lehem, Pa., the Y.M.C.A. Building, New 
Haven, and the Eastman Building, Roches 
ter. To these are now added the long- 
span construction of the Fleetwood Apart- 
ments, described in the following article. 
The author states that, while he had no 
connection with the job described, he is 
using similar construction for all of his 
cwn work and is achieving a saving of 
ibout 20 per cent in steel tonnage by vir- 
tue of the light floor weight. —EDITOR. 


ONG-SPAN | shallow-depth floor 
en is often desirable, and 
from time to time new types of 
construction are advanced. Recently a 
fireproof apartment house, known as 
Grand Gardens Apartments, was com- 
pleted at Fleetwood, N. Y., which in- 
cluded a novel floor of this type. Not 
only is the design of interest, but the 
tests on a model panel before the execu- 
tion of the job and an actual field test 
of a panel in the completed building 
have brought out much of interest. 
Briefly, the design of the floor system 
is based on full continuous action over 
multiple supports of small I-beam joists 
spaced from 2 to 34 ft. apart and filled 
in with a light-weight special concrete 
reinforced with wire mesh. 


Test data 


The designers of the job had avail- 
able the log of a test conducted in 1930 
by the testing laboratories of Columbia 
University. Fig. 1 shows the layout of 
this test panel and the provisions made 
at the supports to insure the same con- 
dition of action as for an inner span in 
continuous-slab construction. Self-fur- 


ring metal lath was wired to the lower 
flanges of the 6-in. I-beams and covered 
with 4 in. of gypsum plaster so placed 
that the finished surface was 14 in. below 
the bottom flanges of the beams. The 
spaces between the beams and a dis- 
tance 2 in. outside the outer beams were 
filled with “aerocrete,” a light concrete 
material, the weight of which can be 
regulated at from 30 to 60 Ib. per cubic 
foot. In this case 35-lb. material was 
used. The fill was poured in a layer 
} in. thick and was allowed to rise to 
the level of the top flanges of the 6-in. 
I-beams, or a total of 4 in. The panel 
was finally finished off by a 2-in. cinder- 
concrete fill of dry consistency, tamped 
into place. Ten days later the test was 
run by applying a load of pig iron in 
increments of 7,500 Ib. until failure 
occurred. Deflections at the center of 
the span were read by means of a 
wve-level. Under the maximum load of 
87,333 Ib., equivalent to 553 Ib. per 
sq.ft. of floor area, the deflection of the 
floor gradually increased until it settled 
down upon the supporting I-beams. 
There was no pronounced local failure, 
and the floor had reached its full carry- 
ing capacity both at the supports and 
at the center of the span. In practice a 
deflection of 1:360 is permissible, cor- 
responding to a deflection on a 24-ft. 
span of 0.8 inches. The table indicates 
that at such a deflection the test panel 
carried 316 Ib. per sqft. 

On the basis of this test and using 
the usual moment coefficients for con- 
tinuous-beam or slab construction, the 
design for the floor system of the nine- 
story apartment house at Fleetwood 
was developed. As is shown in Fig. 2, 
the spacing of the I-beam joists varied 
from 2 ft. 10 in. to 3 ft. 6 in., the spans 


LOG OF TEST OF LIGHT-WEIGHT CONCRETE 
PANELS 


24-ft. span. Width of panel, 6 ft. 7 in. 
Total thickness ot slab. Area of floor panel, 158 sq.ft 
9} in. 
Applied Load, Lb. Center 
Total Per Square Foot Deflection, In. 
0 0 0.0 

11,603 73 0.09 
28,.400* 180 0.36 
40,000* 253 0.57 
50,000* 316 0.80 
64,150 406 1.04 
66,411 420 1. 16¢ 
74,049 468 1.42 
81,553 516 1.86 
86,293 546 2.44 
87,333 553 2.66 


* These loads are approximate only. 
+ Hair cracks, bottom of east support. 
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from 12 ft. 3 in. up to 19 ft. 94 in., and 
5-in. I-beams were used except for the 
longest spans where 6-in. I-beams were 
required. The joists were coped be- 
tween the girders, and continuity of 
action was insured by the design shown 
in detail. 

Wood forms were suspended from 
the joists, and the girders were boxed 
in the usual fashion. Welded wire 
mesh, 4x12 in., was placed trans- 
versely to the joists, and the aerocrete 
was poured and allowed to rise, in this 
instance 34 in. The weight selected 
was 45 Ib. per cu.ft. for a 74-in. thick- 
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Fig. 1—Test panel layout in which special 

provision was made at the support to 

simulate action of an inner span in con- 
tinuous span construction. 
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Fig. 2—Typical long-span floor layout 
with detail showing method ysed to secure 
continuity in the floor beams. 
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ness. The floor system was topped by 
a 2-in. aerocrete fill with {-in. under- 
flooring on wood sleepers laid in the fill. 

For the field test the longest span of 
19 ft. 94 in. was selected, having 6-in. 
12.5-lb. I-beam joists spaced 3 ft. on 
centers. <A strip 6 ft. wide was uni- 
formly loaded with cement bags to 36 Ib. 
per sq.ft., and the deflection was found 
to be #: in. The load was then in- 
creased to 60 Ib. per sq.ft., or 15 times 
the figured live load, and the resulting 
deflection was noted to be 4 in., or 
1:1900. The permissible deflection of 
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1:360 would have been 0.66 in., or 
about 43 in. After removal of the load 
the floor construction returned to its 
original position. The test also showed 
the floor system to be stiff and free 
from vibration. 

This floor system has been developed 
by the Aerocrete Corporation of 
America, of which K. P. Billner is 
vice-president and general manager. 
The designing and supervising engi- 
neers of the Fleetwood building were 
the Gunwald Aus Co., with A. S. 
Schoyen in charge of the field tests. 





Mass-Production Economies Sought 
for Small-House Construction 


Majority of speakers at meeting sponsored by American Insti- 
tute of Steel Construction in New York favor shop fabrication 
and field assembly and report some efforts in this direction 


T THE small-house forum held in 
Avew York May 24 and 25 under 
the auspices of the American In- 
stitute of Steel Construction, engineers 
and architects discussed the progress 
and possibilities in providing better 
houses at lower cost. Although steel 
was the material given most considera- 
tion, many other materials entered the 
discussion. Fred T. Llewellyn (U. S. 
Steel Corp.) clearly stated the case for 
steel in remarking that its use depends 
upon the proper use of many other ma- 
terials and that it is not primarily the 
strength characteristic of steel that 
makes it good residence material but 
rather its ease of fabrication and erec- 
tion and its ability to serve as a skeleton 
on which to hang materials. The hope 
for better and cheaper houses was be- 
lieved by the majority of the speakers 
to rest in the ability to preduce and sell 
them as automobiles are produced and 
sold. 

Harvey Wiley Corbett, architect, 
New York, envisioned the complete 
factory-built house purchased complete 
and capable of being enlarged by pur- 
chasing extra rooms and of being moved 


with the furniture when the family 
moves. He mentioned two possible 
types: steel-frame with fill-in panels, 


and stiffened panels alone without a 
frame. We have become a nomadic 
people, said Mr. Corbett, and the old 
homestead idea is dead. Housing must 
be standardized just as automobiles have 
been standardized. Small-house archi- 
tects should realize that this method of 
building is coming and should start now 
to adjust their activities to it, said Mr. 
Corbett. Eli Jacques Kahn, architect, 
New York, also urged factory produc- 
tion of houses and pointed out that cur 
manner of laying out a house interior is 
archaic and requires elimination of many 
useless corridors and rooms. 


Construction of a frameless steel 
house will start next week in Cleveland, 
according to Bennett Chappel (Ameri- 
can Rolling Mill Co.). The house was 
described by Mills G. Clark, the builder, 
as having walls, floors and roof of 18- 
gage steel sheets formed with box-like 
corrugations and coming to the job in 
units ready for assembly. The wall cor- 
rugations will be filled with rock wool, 
held in position by insulating boards. 
The exterior will be faced with an 
asbestos tile. The floor units will be 
welded together to form a series of 
boxes each 6 in. deep by 10 in. wide. 
Floor and walls are connected by bent 
plates. Windows come complete in full- 
story heights. Other materials are 
fastened to the steel plates by special 
adhesives. The entire structure will be 
welded. Mr. Chappel also told of a 
vitreous enameled  steel-sheet house 
planned for Cleveland, and another to 
be built at the Chicago Worlds Fair and 
planned to cost less than $5,000. 


Market for steel houses 


A committee of the U. S. Steel Corp. 
has been studying the problem of the 
steel-frame house, and J. C. Shields, 
assistant general sales manager, outlined 
the results. A potential market of 
3,600,000 tons annually is available (as- 
suming 300,000 new six-room houses 
per year) made up of 2,250,000 tons of 
shapes in the frame and 1,350,000 tons 
of sheet and strip in walls, floors, etc. A 
total of 56 systems of construction using 
steel have been tried, some contem- 
plating mass production, others adapted 
to individual design and construction, 
according to the survey. The value of 
steel in a house amounts to only 8 to 
10 per cent of the total cost. Mr. 
Shields concluded that steel makers 
should do everything possible to pro- 
mote the steel house but should not in- 


vade the builder’s field by selling 
complete structure or sponsoring a: 
specific type of construction. 


Financing 


Until financing costs are reduced, 1o\ 
cost houses are almost impossib| 
Arthur C. Holden, architect, New Yor! 
pointed out that the small house nee: 
a better economic structure as well as . 
better physical one. P. E. Selby, who; 
company, Steel-Built Homes, Inc 
Cleveland, sells a shop-fabricate 
product, urged the necessity for con 
struction that has long life and sma! 
niaintenance costs. Mortgage companie 
favor shoddy construction by loaning o: 
a cubic-foot or square-foot basis, said 
Lee H. Miller, chief engineer, American 
Institute of Steel Construction. Rober: 
Tappan, architect, New York, also 
spoke of how housing was burdened bh, 
bad financing and urged the elimination 
of the second mortgage. If good small 
houses are really to be sold at low 
cost, they must be merchandised just a- 
automobiles are, he said. 

G. H. Danforth, who described the ex 
tensive use to which Jones & Laughlin 
junior beams have been put in small- 
house construction, stated that the in- 
surance companies do not interest them 
selves in better houses because house 
insurance premiums are so small that it 
is not economical to check and rate each 
house according to its good construction 
qualities. Harold P. Mueller, builder, 
Philadelphia, described a group of six- 
room homes he has recently built, junior 
beams and concrete being used for the 
first floor, and solid brick walls and 
wood for the second floor, to sell for 
less than $6,500, including land. The 
fireproof first floor cost 19c. per square 
foot, and the wood floor cost about 12c. 

Three other speakers touched upon 
the mass-production phase of the ques- 
tion. Henry Dubin, architect, Chicago, 
described his own steel-frame house in 
which battledeck steel floors were 
brought to the job in panels as large as 
10x12 ft., lifted directly into place and 
welded to the columns. D. E. McEvoy, 
builder, New York City, showed a mov- 
ing picture of his factory developed to 
produce houses during the Florida boom 
and since closed, but forcibly illustrating 
how shop assembly of houses can be as 
rapid and efficient as automobile as- 
sembly. T. J. Foster, National Bridge 
Works, New York, and a pioneer in 
promoting shop production of small 
houses, described his system in using a 
steel frame, shop-manufactured wall 
and roof slabs of aerated gypsum about 
4x10 ft. size, and shop-manufactured 
forms for the concrete floors. Mr. 
Foster pointed out that the need for fire- 
proofing residence steel does not exist, 
since fires in houses never produce a 
temperature as high as 1,000 deg. F. 
Mr. Foster’s ideas for the small house 
were treated in detail in a series of 


articles in Engineering News-Record. 
beginning Jan. 16, 1930. 
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Preventing Sand Drifts 
on Highways 


Methods of checking sand drift formation by 
fences, planting, spraying and blanketing, 
including examples from railway practice 


HIGHWAYS across desert and dune sand 
areas and along sand beaches have a spe- 
cial maintenance problem in keeping the 
travel surface clear of drifting sand. The 
difficulty is intensified where blow sand is 
encountered. A survey of practice in pre- 
venting sand drifts has disclosed a number 
of preventive devices that have been em- 
ployed with success. Some of these are 
from railway practice which encounters 
the same problems as does highway prac- 
tice and whose solutions appear equally 
applicable to highway requirements, Gen- 
erally speaking, the types of devices de- 
signed to prevent the sand from blowing 
appear to be more pernianently effective 
than do those that act as drift pea 

— EDITOR. 


RIFTING SAND, as a trouble on 
D vi: railways and highways in 

certain sections of the country, 
is checked mainly in three ways: (1) by 
fences on the principle of snow fences, 
to check the wind and so cause the sand 
to be deposited on the windward side of 
the fence; (2) by spreading oil or 
brush on the sand surface to consolidate 
it and protect it from the wind; (3) by 
raising the grade above the general sur- 
face of the ground so that the sand will 
blow across the road or railway and not 
collect in drifts. Two views of sand 
drifts and sand fences on the Nebraska 
state highways are shown in Figs. 1 
and 2. In Texas this problem is being 
faced by the highway engineers on ac- 
count of the construction of new roads 
through sandy districts in the northwest 
section of the state, 

In any one district all these methods 
may be used as alternatives or to meet 
different conditions, although the third 
is applicable mainly to highways. In 
California, for example, three condi- 
tions are encountered by the state di- 
vision of highways: 

1. Sand dunes of considerable height, 
where the movement is comparatively 
slow, usually in desert areas where lack 
of moisture precludes planting to secure 
stability. Here, if possible, a trench is 
cut in the dune in the direction of the 
prevailing wind, which facilitates the 
movement of the dune over and across 
the highway. 

2. Long flat stretches of a broad 
expanse of sand swept by wind. This 
also is a desert condition and is handled 
by the installation of snow fences set 
back from the highway. 

3. Beach dunes continuously _ re- 
plenished by the ocean. Here planting 
is attempted to retard progress of the 
sand, and every effort is made to 
eliminate abrupt breaks in the slopes of 
the roadway, which might check the ve- 
locity of the wind and so prevent it 


from sweeping the sand across the-high- 
way. As to sand dune conditions in 
California, the following is an abstract 
from a statement by C. S. Pape, chief 
construction engineer of the division of 
highways, in the Proceedings, Am.Soc. 
C.E.,.November, 1931, p. 1,341: 

In a number of places this division has 
been faced with the problem of control or 
elimination of sand dunes, which have been 
not only a serious burden on maintenance 
but also dangerous to traffic. It is quite 
usual for a sand storm to place a dune 
several feet in depth across a highway in a 
few hours. A study of dunes and their 
movements demonstrated that they could 
be conquered. In many localities most of 
the dunes were found to move in a cer- 
tain direction and then attain a height 
which was seldom exceeded. By the con- 
struction of a high-grade line over the 
worst section of dunes, dangerous drifting 
was entirely eliminated and the road was 
clear at all times thereafter. In other loca- 
tions, dunes could be removed by wind 
action by cutting channels at suitable posi- 
tions and at very low expense. 


Sand fences 


Some railways use their standard 
snow fencing for sand _ protection. 
Sometimes these are fixed fences with 


Fig. 1—Sand fence along a Nebraska 
highway. Four-ft. slat fence is parallel 
with and 100 ft. from center line of road. 


boards vertical and close together, but 
more generally they are portable fences 
having horizontal boards in panels that 
are supported by struts or back legs 
hinged to the posts. Another form of 
fence used for both sand and snow pro- 
tection on railways and highways con- 
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sists of wood lath or slats 14x} in., 
spaced 2 in. apart and woven into five 
lines of two-wire cables. The slats are 
about 4 ft. high and 6 to 12 in. clear of 
the ground. This fencing is shipped in 
rolls and may be attached to the existing 
fence posts or to temporary posts set 
back from the property line. The 
Union Pacific Railroad has used this 
type of fence (Fig. 3) in desert country, 
with two or more lines about 150 ft. 
apart, the first line 150 ft. from the 
right of way. When sand has filled to 
full height, the fence is pulled up and 
reset on top of the drift, usually a short 
distance farther back. Where deep 
drifts occur along the Columbia River, 
this road has used tight board fences 8 
or 10 ft. high (ENR, March 6, 1924, 
p. 414). In some cases these are more 
effective if the lower boards are omitted, 
thus causing a funnel or blast effect by 
which the wind will carry the sand 
across the track, to be deposited at a 
lower level. 

On highways in the Cape Cod dis- 
trict of Massachusetts, sand fences of 
6-in. boards placed horizontally and 2 
in. apart are found to be more effective 
than vertical boards or slats, but cover- 
ing the surface of the sand is con- 
sidered generally more effective than 
fencing. Railways have sometimes used 
solid fences or bulkheads of old ties 
partly on open line, but more often for 
protecting switches and turnouts. 

A special sand fence used on high- 
ways in Nebraska, Nevada and Utah. 


and also by some railways, consists of 
three lines of barbed wire to which 
brush is attached in two courses, as 
shown in Fig. 4. The first course of 


Fig. 2—Sand drift on a Nebraska road. 

Arrows indicate tops of posts of 4-ft. 

three-wire farm fence. At X is a new 

sand fence to stop drifting. At O the 

weed growth helps hold sand at the farm- 
fence line. 
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brush has the stems strung on the bot- 
tom wire, 18 in. above the ground, the 
tips resting on the ground and being 
covered with sand to hold the brush in 
place. The other wires are 12 in. 
apart, and the upper course of brush 
is strung on the top wire, hanging low 
enough to overlap the bottom course. 
Wood posts are 6 to 16 ft. apart. How- 
ever, covering the sand surface is con- 
sidered preferable in Nebraska and 
Nevada, as it is in Massachusetts. 

The difficulty with all fences for sand 
is that the drifts thus caused may re- 
main or shift or build up indefinitely 
under prevailing winds, while snow 
driits disappear with the return of 
warm weather. 


Covering the sand 


Covering the sand to prevent drifting, 
instead of stopping it while drifting, is 
employed more extensively than fenc- 
ing and is generally considered more ef- 
fective. In Nebraska the highways are 
protected from sand mainly by con- 
trolling its movement by spreading hay, 
straw and manure on the slopes and 
ditches, and at blowouts where 
sand drifts across the road. With seed 
sowr in this covering, a growth can be 
started that usually makes a permanent 
sod before the covering decays. Rye, 
sweet clover and other grasses are sown, 
while many weeds spring up and help 
to make a heavy growth. Planting sage- 
brush proved a success on a railway 


also 


across the Sinai desert, Palestine 
(ENR, Feb. 2, 1922, p. 206). 
In the sandy Cape Cod district of 


Massachusetts, where snow fences have 
not been satisfactory as sand protection, 
good results have been obtained by 
spreading coarse brush, with limbs not 
exceeding 14 in. im diameter, over the 
drifting section and a little beyond 

This brush will last for several years 
and has a tendency to level the sand in 
such a way that the drifting stops before 


the brush decays. A modification of 
this practice, for locations where it is 
difficult to hold brush in place, con- 


sists in fastening short cedar trees and 
other brush to timbers or deadmen that 
are buried about 1 ft. deep, the trees or 
brush extending about 2 ft. above the 
surface. If the sand builds up, the bar- 
rier can be raised and replaced. 

In Michigan there are two general 
conditions where the threat of drifting 
sand occurs. The first and most com- 
mon is where a road passes through old 
sand dunes or sand plains covered with 
tree growth or other vegetation. When 
cuts are made through wooded dunes 
the wind has an opportunity to blow the 
exposed sand, so that protection is nec- 
essary to hold the grade and back slopes. 
In such cases the back slopes and the 
steeper fill slopes are sodded, and the 
shoulders and flatter slopes of the fill 
are covered with top soil, clay or other 
material that will not drift. Where the 
only material available is peat or muck, 
a layer 3 to 4 in. thick is applied and 
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Fig. 3—Union Pacific Railway uses port- 
able slat fences of the construction 
shown to check sand and snow drifts. 
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Fig. 4—Brush and wire fence for drifting 
sand, as used on Nevada and Utah 
state roads. 


mixed with: the surface sand by harrow- 
ing. This mixture generally is stable 
enough to hold the grade until a growth 
of grass or other vegetation ‘gets estab- 
lished, when there is no more trouble. 
A more serious but less common 
condition occurs where the road passes 
through an area of barren sand dunes 
or sand waste with little or no vegeta- 
tion, especially along the shores of the 
Great Lakes. In such places the sand 
blows in from the lake and tends to 
bury the road; or if the road grade is 
high, it tends to erode the road grade. 
On high fills the slopes can be pro- 
tected by sod or any other material that 
will not drift. Where the land is fairly 
level, the grade is laid somewhat above 
the general ground surface, with easy 
slopes, while the shoulders and slopes 
are covered with material that will not 
drift. The sand drifting in from the 
sides then tends to blow over the road 
rather than to remain on the surface. 
The greater problem occurs in cuts, 
where the tendency is for the sand to 
accumulate. As sand drifts in a manner 
similar to snow, it can be controlled 
more or less successfully by building 
windbreaks, erecting ordinary snow 
fences or by planting trees, beach 
grasses or other vegetation to prevent 
drifting. In spite of all precautions it 
is necessary in some cases to remove 
drifted sand from the roadway by ordi- 
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nary excavation methods. For tl 
reason it is found desirable in Michig 
to provide hard-surface roads throu: 
areas threatened by drifting sand. 

Oil spraying is probably the meth 
most widely used, the purpose being 1 
form a mat or coating of sandy oil th 
will not be picked up or broken by th 
wind. In Nevada light applications « 
fuel oil along the shoulders of the hig) 
ways and on the surfaces of the san 
dunes have proved satisfactory, so th« 
the use of fences has been practical] 
discontinued. In California, also, fen 
ing has in general given way to th 
oiling method. When a sand dun 
begins to encroach on an oiled area th 
highway department has it loosened ©: 
broken up by a tractor-hauled cultivato: 
so that the wind can move the sand 
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across the road quickly instead of by 
the slow motion of a solid dune. 

On desert sections of the Union Pa- 
cific System the spraying of oil for some 
distance from the track has been found 
very effective, even with the blow sand, 
which is much lighter and finer than 
the ordinary desert sand. The surface 
is first carefully smoothed and leveled 
with scrapers and shovels, sometimes as 
far as 800 ft. from the track. Then fuel 
oil is sprayed from a 14-in. hose fitted 
with flat brass nozzles. This work is 
done by the aid of a work train with 
tank cars and a car equipped with 
pump and pressure tank to which the 
hose lines are connected. The roadbed 
is also oiled to prevent dust being 
raised by passing trains, but this is done 
by a car fitted with perforated pipes that 
are hung across the track and may be 
extended to reach 9 ft. beyond the ends 
of the ties. This is similar to the oiling 
practice on several roads using gravel 
ballast, the main purpose being to 
eliminate dust on passenger trains, 

Elimination of sand troubles by rais- 
ing the grade of highways above the 
ground level has been found successful 
in California, as already noted. In 
New Mexico this is the usual method of 
sand control, as the sand is then blown 
across and clear of the road. It is con- 
sidered there that any kind of fence 
would tend to cause rather than prevent 
sand drifts. However, the ditches re- 
quire frequent clearing, as they inter- 
cept and collect the drifting sand. 
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Letters to the Editor 


Public Works During a 
Depression 


Sir—The press reports of the answer 
of President Hoover to the president 
of the American Society of Civil Engi- 
neers in connection with a proposed 
program of public works have been re- 
viewed with interest. 

In attempting to analyze the question 
as to the method to be used in the 
expenditure of government funds so as 
to produce a maximum result to a maxi- 
mum number, we are certainly con- 
fronted with a complex problem when 
we consider the range of territory cov- 
ered from a direct dole to a self-sustain- 
ing project. 

It would seem to me that the ultimate 
aim of any legislation for relief would 
be not merely to sustain the individual 
during the period of construction activ- 
ity but also to expend these funds so 
that, in addition to this« phase, there 
would be a tendency to create a situation 
whereby it would be possible for more 
individuals to make themselves self- 
sustaining. The question then arises: 
can this be done only by direct means 
or can it be done indirectly? In other 
words, is it not possible in many cases 
to produce a result more far-reaching 
in the construction of public works, 
which in themselves are not self-sustain- 
ing, than in using these funds solely 
for self-sustaining industry ? 

To me it would seem that the argu- 
ment of “log-rolling process, which will 
include dredging of mud creeks, build- 
ing of unwarranted post offices, unprof- 
itable irrigation projects, duplicate high- 
ways and a score of other unjustifiable 
activities” can certainly be applied with 
greater force to the financing of private 
industry by governmental funds, the 
entire matter being a question of the 
character of the men in charge of the 
allocation of these funds. If such a 
splendid organization as the R.F.C. 
were to handle these funds, there would 
be no such condition of log-rolling. 

The ability of the public to analyze 
more accurately the merits or, demerits 
of public projects rather than private 
projects would produce a_ healthier 
atmosphere. 

In the reply, reference is made to the 
character of the work to be done by 
one of the railroads in the electrification 
of its line with funds from the R.F.C. 
This undoubtedly was a splendid loan. 
It will produce greater operating effi- 
ciency, it will provide much work dur- 
ing the installation, and the loan will be 
repaid the government. On the other 
hand, after the work has been completed, 
will not this very increased operating 
efficiency mean more unemployment, 
unless it can be argued that this in- 
creased efficiency will produce sufficient 


additional business to offset the direct 
labor diminution? I would not for one 
instant suggest that mechanical progress 
should be stifled, but I do think that in 
the financing of projects for relief we 
must consider not only the development 
of efficiency in industry so that industry 
may survive, but we must also consider 
the development of projects that bring 
into use natural resources of communi- 
ties that are not now being utilized as 
they should be, in order to create more 
work for labor. This requires in many 
cases the use of federal government 
funds in the construction of roads, 
bridges, tunnels, etc. 

Such expenditures may not be directly 
self-sustaining. However, if these proj- 
ects are selected with care, I think it 
can be said that they are indirectly self- 
sustaining, in that the benefits received 
are greater than the assessments. 

It has often been stated that we could 
lessen the severity of our depressions if 
public works were so planned as to be 
undertaken when industrial conditions 
were at a low ebb, and it would seem 
that now is the opportune time to start 
such a policy even if the mortgage has 


to be increased. J. B. Converse, 
President, J. B. Converse & Co., Engineers. 


Port Arthur, Tex., 
May 23, 1932. 


Backfilling Service Trenches 


Sir—I have read with interest the 
article appearing in Engineering News- 
Record, April 14, 1932, p. 558, reprint- 
ing a part of the paper presented by 
F. D. Woodruff, assistant superinten- 
dent of maintenance, New Jersey high- 
way commission, before the Association 
of Highway Officials of the North 
Atlantic States. 

May I call your attention to a method 
of supplementing the care with which 
this type of work is carried out as 
described by Mr. Woodruff? Irrespec- 
tive of how carefully the backfill over 
a utility pipe is replaced, there is no 
question that it will not be possible to 
get the material to the same general 
compaction as the material on each side 
ot the trench. Further, no matter how 
carefully the backfill is tamped into 
place, it is probable that the edges of the 
trench have been weakened as the ex- 
cavation was carried out, so that there 
will be a considerable amount of loose- 
ness in the subgrade under the pavement 
back for perhaps 1 to 2 ft. on each side 
of the trench. It is quite impossible to 
bring this to a uniform condition either 
by tamping or by jetting, and backfilling 
with gravel and sand does not meet the 
condition entirely. 

The different characteristics of the 
backfill allow for the passage of water 
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through this section of the subgrade dif- 
ferently than through the remainder, 
and eventually there will be settlement. 
A method has been developed that will 
eliminate this settlement by replacing 
the earth as it compacts below the slab. 
I refer to the use of the mud jack. 

It is entirely feasible to drill holes in 
the pavement about 2} in. in diameter 
and spaced from 6 to 10 ft. apart, 
through which mud (mixed with a small 
amount of cement) can be pumped. The 
availability of this method does not 
mean that backfilling should not be care- 
fully carried out, for naturally it is 
cheaper to backhll with care than to 
force mud through a 24-in. hose. But 
it eliminates the time element in waiting 
for the fill to settle. 

The cost of pavement justifies real 
consideration on the part of cities, 
counties, states and utility officials in 
meeting this ever-present problem of 
settlement over service lines. The speed 
of present-day traffic demands that the 
surface of the road be kept uniform in 
order to eliminate possible danger. 


K. H. Tacpsor, 


Director of Research 
National Equipment Corp. 


Milwaukee, Wis.., 
May 15, 1932 


Beam Ends—Fixed or Free? 


Sir—The discussion regarding wind- 
bracing and the efficiency of windbrac- 
ing connections has broken out anew 
(See Proceedings, Am.Soc.C.E., Febru- 
ary, 1932, and following issues.) One 
point, and that an important one, is 
seldom touched upon: Should the con 
nections of transverse girders to col- 
unms be figured as rigid? They are 
so assumed in designing the windbrac- 
ing, while in proportioning for floor 
loads the girders are usually considered 
simply supported at the ends. Is this 
consistent? Should they be considered 
as fixed beams, and the negative mo- 
ments at their ends from the floor loads 
be added. to the wind-load moments ? 

The above are pertinent questions. 
More light is needed. It may be noted 
that in all high buildings, if the con- 
nections are rigid in the lower stories, 
they become less and less so farther up. 

A suggestion found in “The Strength 
of Materials,” by Prof. Ewart S. 
Andrews, is thrown out for discussion. 


In building work the girders are usually 
connected to the stanchions or columns by 
means of cleat connections, which, owing 
to their rigidity, make it doubtful whether 
the girder will act as a freely supported 
beam, although their strength is almost 
invariably calculated as such. Neither is 
an ordinary cleat sufficiently rigid for the 
girder to be considered fixed at the ends. 
The actual bending-moment diagram for 
such beams will be somewhere between 
that of a freely supported and a fixed beam. 
It has been suggested that beams should 
be treated as “half-fixed’—that is, that 
the end moments should in the case of 
uniform loading be taken as wF/24. It will 
be noted that the maximum moment in this 
case is still wF/12, as in the fixed beam; 
such moment now occurs in the center. 


Rosins FLEMING. 


New York City, 
May 25, 1932. 








San Francisco Bay Bridge 
Plan Revised 


Revised plans for the San Francisco Bay 
Bridge have been approved by the Secre- 
tary of War, according to an announce- 
ment made on May 26. The revised plans 
show a slight change in the location of the 
bridge and the substitution of suspension 
spans for cantilever spans in the San 
Francisco-Goat Island section, and a modi- 
fication of the cantilever and approach 
spans for the Goat Island-Oakland section. 
The number of navigation openings re- 
mains the same but horizontal clearances 
are changed to afford considerably greater 
openings in the principal channel spans. 
Vertical clearances are unchanged in the 
Goat Island-Oakland section, but are re- 
duced from 180 to 172 ft. at the piers 
adjacent to the shores of the San Fran- 
cisco-Goat Island section, rising then to a 
maximum of 216 ft. in mid-channel where 
the previously approved plan provided 
214 ft. Only one objection was raised to 
the proposed change. That was on the 
ground that a suspended span was more 
easily destroyed by bombing. 

Application for approval was made to the 
War Department by the California Toll 
Bridge Authority, acting by and through 
the Department of Public Works of the 
State of California. The original plans 
were approved Jan. 19, 1932. 

—<>—~ 


Baltimore Approves Form 
of Incineration Contract 


Specifications for the construction and 
operation of an incinerator plant for 
garbage and rubbish in Baltimore, Md., 
were approved by the city on May 25. 
The specifications have been revised from 
their original form by a committee headed 
by Bernard L. Crozier, chief engineer of 
Baltimore. Bids to be opened on June 15 
will be for the construction of the plant 
and its operation for a period of ten years 
and the collection of rubbish for five years. 
The site originally selected, Reed Bird 
Island, has been retained in the revised 
specifications, but the plant capacity has 
been changed from 900 tons to 600 tons. 

Objections were made to the plant pro- 
posed originally on the ground that the 
transportation of all the city’s garbage 
along one route would constitute a serious 
nuisance. The hauling route has accord- 
ingly been changed and the concentration 
of garbage at a single point will be only a 
temporary matter. An additional incin- 
erator, to be located in the southeastern 
section of the city, is to be built after the 
one now proposed has been completed. 

Two existing rubbish-destruction plants, 
in the northern and northeastern sections, 
respectively, will be remodeled to make 
them suitable for the incineration of com- 
bined rubbish and garbage. When the 
entire project is completed, there will be 
four incinerator plants to dispose of the 
city’s refuse. 

For some years past the city’s garbage 
has been disposed of in a reduction plant, 





now to be abandoned. The contract for 
its operation had expired a few months 
ago and its operation has continued up to 
the present on temporary extension. Rub- 
bish collection has been carried out on a 
separate contract but is now to be one of 
the items in the new contract for the 
incinerator plant construction and oper- 
ation. Garbage will continue to be collected 
by the city. 

It is estimated that the incinerator will 
cost $500,000 plus the cost of the equip- 
ment. The plant will be built by the con- 
tractor but will be turned over to the city 
at the expiration of the ten-year period. 
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NEWS OF THE WEEK 





High Water Expected 
on the Coast 


High water in the southern interior 
British Columbia this year may ea: 
reach the levels of 1916, highest since : 
record year of 1894, according to Lo: 
Campbell, managing director of the \W..: 
Kootenay Power & Light Co. All 
company’s power plants on the Kooten 
River are built to take care of higher flo: 
than that of 1894 but the high water ma 
in Mr. Campbell’s opinion, effect so: 
stretches of railway and road. 





Texas Highway Load-Limit Law 
Upheld by Supreme Court 


HE United States Supreme Court, in a 

decision rendered May 23, upheld the 
Texas law limiting the size, load and move- 
ment of motor vehicles on the highways of 
the state. The law limits the width of a 
vehicle, including its load, to 96 in., the 
height to 123 ft., the length to 35 ft. and 
the length of coupled vehicles to 45 ft. It 
forbids transportation as a load of any com- 
modities in containers having more than 30 
cu.ft. and weighing more than 500 Ib. 
where there are more than 14 such con- 
tainers carried as a load, no load in any 
such container to be carried in excess of 
7,000 Ib. Exemptions are made for agri- 
cultural and road building machinery and 
well drilling outfits, also for large objects 
which must be transported as a unit. Pro- 
vision also is made for the transportation 
of heavy loads to and from railway ter- 
minals by the shortest route or for the 
transportation of such heavy loads direct 
where the direct haul is less than the com- 
bined haul to and from the railway line. 
Wheel loads for both trucks and buses are 
limited to 600 Ib. per inch width for tire 
concentrated upon the surface of the high- 
way. These limitations apply to Operations 
outside of the limits of incorporated cities 
or towns. 

The state law was attacked on the 
ground that it discriminated unjustly 
against motor trucks and buses in opera- 
tion in the state, also that it set up un- 
necessarily low load limits in order to force 
traffic, chiefly cotton traffic, back to the 
railway lines. 

The Supreme Court stated that the dis- 
trict court had found that less than four- 
tenths of one per cent of the buses, trucks 
and automobiles registered in the state had 
a rated carrying capacity of more than 
7,000 Ib. Those attacking the law stated 
that provision could be made for the trans- 
portation of larger loads without injury to 
the highways by regulations making proper 
provision for the distribution of such loads 
through multiple axles and wheels to the 
highway surface. On this point the court 
said: “To make scientific precision a 
criterion of constitutional power would be 


to subject the state to an intolerable super 
vision hostile to the basic principles of ow 
government and wholly beyond he protec 
tion which the general clause of the four 
teenth amendment was intended to secure.’ 
The court said further: “In exercisin 
its authority over its highways the state i 
not limited to the raising of revenue for 
maintenance and reconstruction, or to regu- 
lations as to the manner in which vehicles 
shall be operated, but the state may also 
prevent the wear and hazards due to ex- 
cessive size of vehicles and weight of load. 
Limitations of size and weight are mani- 
festly subjects within the broad range oi 
legislative discretion.” 

“We do not find the provisions fixing the 
limit of length for individual motor vehi 
cles and for a combination of such vehicles 
to be open to objection. If the state saw 
fit in this way to discourage the use o! 
such trains or combinations on its high- 
ways, we know of no constitutional reason 
why it should not do so.” 

“Tt is said that the exception was de- 
signed to favor transportation by railroad 
as against transportation by motor truck 
If this was the motive of the legislature, 
it does not follow that the classification as 
made in this case would be invalid. The 
state has a vital interest in the appropriat 
utilization of the railroads which serve it 
people as well as in the proper maintenanc 
of its highways as safe and convenient 
facilities. The state provides its highways 
and pays for their upkeep. Its people 
make railroad transportation possible b; 
the payment of transportation charges. 

“Tt cannot be said that the state is power 
less to protect its highways from being 
subjected to excessive burdens when othe: 
means of transportation are available. The 
use of highways for truck transportation 
has its manifest convenience, but we per- 
ceive no constitutional ground for denying 
to the state the right to foster a fair dis- 
tribution of traffic to the end that all neces- 
sary facilities should be maintained and 
that the public should not be inconvenienced 
by inordinate use of its highways for pur- 
pose of gain.” 
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Four Bids Made for Operation 
of New York’s New Subway 


Four offers, all but three of them in- 
formal, were submitted to the Board of 
Transpartation of the City of New York 
cn May 31, for the operation of the new 
city-built 8th Ave. subway. Two offers 
were from firms who have worked on the 
construction of the subways, the Oakdale 
Contracting Co. and the Rosoff Subway 
Construction Co., one was from the Aqua 
Engineering Co. of Philadelphiag and one 
‘rom Ford, Bacon & Davis, management 
engineers, New York. 

Only the bid of the Oakdale Contracting 
Co. was made in accordance with the re- 
vised form of contract put out by the board 
recently after no bids had been received. 
That company asked a fee of $4,000 a day 
from the start of operation to the end of 
June 1933, and thereafter amounts from 
$2,000,000 to $2,400,000 per year up to 1937 
and $1,000,000 from 1937 to 1941. The 
Rosoff bid suggested numerous changes in 
form of contract and if the changes were 
found acceptable it proposed to take operat- 
ing fees smaller than those asked by the 
Oakdale Corp. Both companies accom- 
panied their bids by the required check of 
$150,000. 

The two engineering firms submitted in- 
formal bids to operate the subways as man- 
agers on a fee basis. 


————— 


Plans for High Rock-Fill Dam 
for Los Angeles Approved 


The Los Angeles county board of super- 
visors, on May 25, approaved plans for the 
construction of Dam No. 1, county flood 
control project, two miles below the Forks 
Site in San Gabriel Canyon. The project 
will call for the expenditure of approx- 
imately $10,000,000. The estimated time 
to be required for construction is five and 
one-half years. Bids for construction of 
the dam will be called for after the open- 
ing soon of bids for the sale of flood 
control bonds. E. C. Eaton, chief engi- 
neer of the county flood control district, 
announced that the plans and specifications 
for the proposed 280-foot, rockfill type 
dam have been approved by the United 
States forestry department, state engineer 
and the Los Angeles county council. The 
proposed dam will impound 75,000 acre- 
feet of water to be used to regulate storage 
in conjunction with spreading grounds. 
Construction of Dam No. 2 in the same 
canyon already is in progress. 


nictecsilielithen 
River and Harbor Work Justified 
Under Present Conditions 


Three lists of river and harbor projects 
authorized by Congress and which are 
considered justified at the present in the 
interests of commerce and navigation, but 
for which money has not been provided, 
were presented to the House of Repre- 
sentatives by Lytle Brown, Chief of Engi- 
neers, U. S. Army, on May 25. The list 
of first priorities with the amounts re- 
quired for their completion in addition to 
funds already in hand includes the follow- 
ing: Allegheny River, $5,825,000; Balti- 
more harbor and _ channel, $918,000; 
Caloosahatchee River-Lake Okeechobee 
drainage area, Florida, $6,149,000; Hudson 


River, $2,347,000; Illinois River, $5,275,- 
000; Kanawha River, West Virginia, $4,- 
000,000; Los Angeles and Long Beach 
harbors, $635,000; Mississippi River, IIli- 
nois River to Minneapolis, $6,950,000; Ohio 
River-Illinois River, $12,800,000; Missouri 
River, Kansas City to mouth, $11,290,000; 
Ohio River, open channel work, $4,650,000, 
lock and dam _ construction, $6,000,000; 
Oswego harbor, New York, $1,510,000; 
San Francisco harbor, $751,000; Taunton 
River, Mass., $590,000. 
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The second priority list included such 
large projects as that of $12,000,000 for th 
Detroit River; $6,980,000 for the East 
River at New York; $7,595,000 for the 
Louisiana-Texas inter-coastal waterway, 
and $5,202,000 for the St. Clair River in 
Michigan. The third priority list in- 
cluded $7,000,000 for the Los Angeles and 
Long Beach harbors and $3,500,000 for the 
Youghiogheny River in Pennsylvania. The 
total amount of the projects listed is 
$410,723,000. 





Prevailing Wage Law Repeal Asked 
by U. S. Chamber of Commerce 


F chief interest to the construction in- 

dustry among the resolutions adopted 
by the U. S. Chamber of Commerce at its 
meeting held in San Francisco May 17-20, 
was one relating to wages on public works. 
It stated that the law requiring that the 
so-called prevailing rate of wages be paid 
on federal work be immedaitely repealed 
and that no further consideration be given 
to the enlargement of these limitations now 
before Congress. This action was taken 
in the belief that it is in the public interest 
that those public funds devoted to decreased 
unemployment should be utilized to pro- 
vide the largest amount of employment con- 
sistent with reasonable compensation. 
Other resolutions of interest were one 
urging that all barriers to interstate com- 
merce be removed and that no impediment 
should be placed upon normal and legiti- 
mate methods of merchandising within the 
borders of the state and another urging 
that unregulated competition with regulated 
forms of transportation should be ended. 
The Chamber went on record as believing 
that the railroads shoulde be authorized to 


provide all those services of transportation 
which are most advantageous to the areas 
which they serve and that the consolida- 
tion of railroads should be advanced with 
all possible speed. Retroactive repeal of 
the recapture provisions of the transporta 
tion act also was urged. 

The session on organized effort in con 
struction had as its first speaker Julius 
H. Barnes, chairman, executive committee, 
National Conference on Construction, who 
pointed out the opportunity in national 
effort offered by the present situation. 
George W. Kelham, architect, and presi 
dent, Industrial Association of San Fran 
cisco, explained the organization and oper- 
ation of the Industrial Association of San 
Francisco. G. B. Herington, consulting 
engineer, manager, Associated General Con- 
tractors of Portland, Ore., discussed elimi- 
nating wastes and undesirable practices. 
Under the title “Community Controls of 
Construction,” Truman S. Morgan, presi- 
dent, The F. W. Dodge Corp., New York, 
described some of the methods of control 
in construction employed in New York. 





—— 
Wide World Photo 


ASWAN DAM IN EGYPT BEING ENLARGED 


As part of the work of increasing the 
height of the Aswan Dam on the Nile river 
in Egypt, buttresses are being added to the 
down-stream face of the dam and new ma- 
sonry is being added to the top. Buttresses 
are of reinforced concrete faced with stone 
masonry to harmonize with the existing 
structure. They are built free from the 
face of the dam, the existing stone being 
dressed down to a smooth surface and cov- 


ered with plates of special rust-resisting iron 
against which the new masonry is built. 
Details of the methods to be used in enlarg- 
ing the dam were given in Engineering New's- 
Record, Feb. 14, 1929, p. 278. 

The height of the dam is increased about 
30 ft. In 1907 it was increased about 15 ft. 
by adding new masonry to the top and 
down-stream face of the dam, this masonry 
being bonded to the original structure. 
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Financing of Municipal Work by 
R.F.C. Asked at Seattle 


The Washington State Committee of the 
American Engineering Council, headed by 
Joseph Jacobs, Seattle, has gone on record 
in favor of amending the act which 
created the Reconstruction Finance Cor- 
poration to permit the purchase by the 
corporation of municipal securities, and 
is urging the administrative heads of local 
governments within the state to request 
Washington representatives in Congress to 
work for amendment of the act. 

The committee believes that the exclu- 
sion of municipal securities from among 
those securities which the corporation is 
able to purchase is considered unfortunate, 
and points out that unemployment relief 
programs are being seriously handicapped 
by the inability of municipalities to sell 
their bonds. 

ee 


Postponement of Construction 
of Dotsero Cutoff Asked 


The Denver & Rio Grande Western R.R. 
Co. has asked the Interstate Commerce 
Commission for further postponement of 
the start of construction of the cutoff con- 
necting the Denver and Salt Lake Ry. 
west of the Moffat tunnel with the main 
line of the Denver & Rio Grande Western. 
An extension of time from March 15 to 
June 15 was recently granted the railroad 
company by the commission. 

The company now has notified the com- 
mission that only by means of a loan from 
the Reconstruction Finance Corp. can it 
undertake construction of the cut-off. 
Reluctant to assume such an obligation 
under present conditions, the road asks the 
commission to postpone the date by which 
it is required to start work on the $3,500,000 
project from June 15 next to March 15, 
1933. In its petition the road complained 
that under the commission’s last order it 
was given only 3 months in which to raise 
funds to commence construction and buy 
up 20,530 shares of Denver & Salt Lake 
Railway minority stock at $155. If denied 
the extension of time, the Denver com- 
pany asks “as a last resort” that sufficient 
time be granted to enable it to submit an 
application for a loan from the R. F. C. 


te 


Need for Standardization Urged 
on National Lime Association 


Lack of standardization and the existence 
of vague specifications are two factors 
militating greatly against the effective use 
of lime in the construction field. This 
fact was stressed at the fourteenth annual 
convention of the National Lime Associ- 
ation, held in Cleveland May 24 and 25. 
Discussion of industry problems, with the 
accent on selling methods, occupied three 
of the four sessions. 

Though his subject was “Is the Lime 
Industry Suffering from Overproduction?” 
Donal O’Connor, general sales manager, 
Rockland & Rockport Lime Corp., deviated 
some from the subject to emphasize the 
need for proper standards which would 
go far toward establishing a reputation 
for lime which the industry believes it 
deserves. He recited a number of spec- 
ifications he had met which indicated that 
many architects had but a vague notion 





of the extent to which lime could be used 
in building construction. 

Willard T. Chevalier, publishing director, 
Engineering News-Record, speaking at the 
opening session, departed from the subject 
assigned to him in order to answer Presi- 
dent Hoover’s arguments against » public 
works construction, the President’s open 
letter to the American Society of Civil 
Engineers having been made public the 
day before. 

~ fo 


Water Resource Studies in Illinois 
Now All Under One Agency 


Through a reorganization artd consolida- 
tion of duties the Illinois Water Survey, 
headed by A. M. Buswell, has under- 
taken the work of measurement of stream 
flow. This is being done under a coopera- 
tive agreement with the U. S. Geological 
Survey, which has transferred one of its 
engineers in Chicago to Urbana. The 
Illinois State Geological Survey has 
assigned a geologist to the water survey 
to devote his entire time to water resources. 
All of the sanitary work has now been 
left to the State Board of Health, the 
water survey discontinuing to give opinions 
on the hygienic, physiological or medicinal 
qualities of water but retaining determi- 
nation of mineral qualities. For many 
years the overlap with the State Board 
of Health has been the cause of more or 
less friction which now bids fair to dis- 
appear. 

In furtherance of the above work a ques- 
tionnaire has recently been sent to con- 
sulting engineers, municipalities and cor- 
porations requesting their reasons for 
desiring the collection of stream measure- 
ments, suggestions for the location of 
stations and whether municipalities con- 
templating improvements might not bear a 
portion of the cost of establishing and 
maintaining a gaging station. 
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Randolph Made Director of 
Operations for World’s Fair 


Robert I. Randolph has been appoint« 
director of operations and maintenance 
Chicago’s Century of Progress Expositi:.) 
which will open next year. Mr. Randol 
is president of the Mississippi Valley A 
sociation and a member of the Chica. 
Engineers Club, the Western Society «: 
Engineers, the Society of Military Eng: 
neers and the American Society of Ciyi! 
Engineers. He will be in charge of air, 
land and water transportation, such util; 
ties as water, sewage, gas, electricity, tel: 
phone, telegraph and post offices, and tl) 
police and fire-protection forces of t!. 
exposition. 

~ fe 


Summerall to Head Florida 
Trans-State Canal Body 


Gen. Charles P. Summerall, former 
Chief of Staff, U.S.A., has been electe:|! 
president of the recently organized Na 
tional Gulf-Atlantic Ship Canal Association, 
whose object is to bring to consummation 
plans for a ship canal across the northern 
part of the Florida peninsula. 

Gen. Summerall, in his letter of accep- 
tance, stresses the fact that such a canal 
would handle a heavier tonnage than the 
Panama Canal and on the basis of 1929 
shipping would make an annual saving to 
the United States of nearly 334 million 
dollars. The association points out that on 
a round: trip between New York and New 
Orleans the canal would mean the saving 
of 783 nautical miles, or three days oi 
sailing time. Between New York and 
Houston the saving would be 731 miles, or 
23 days. 

The length of the proposed canal is 160 
miles, the depth 35 ft. and the bottom width 
300 ft. Its cost is estimated as between 
45 and 46 million dollars. 





Western Society Meeting Discloses 
Unabated Activity for Past Year 


OLLOWING the installation of officers 

and a report on the year’s activities of 
the Western Society of Engineers at its an- 
nual meeting May 24, the speaker of the 
evening, James Weber Linn, professor of 
English, University of Chicago, told the 
members that their education and their tra- 
ditions prevent them from carrying the 
burden and responsibilities of the advanced 
civilization they created. He would give 
more attention to educating the student as 
a human being than as an engineer. Few 
engineering schools he stated impress their 
individuality on the student, so that most 
graduates are similar. They are trained as 
“generals rather than as privates.” Im- 
portant things in detail in Mr. Linn’s 
opinion are to know how to read, how to 
express one’s ideas, how to perform 
mathematical processes and use one’s 
hands in the laboratory and drafting room. 
Withal, Mr. Linn said, the engineer is the 
best example and most typical product of 
present-day American civilization. 

In the annual review Frank D. Chase, 
retiring president, stated that although the 
society closes the year with only a slight 
deficit it is balancing its budget and none 





of its investments have defaulted. More 
than 200 members are at work on commit- 
tees, 6,000 used the library, 3,500 calls for 
information were received and 600 at- 
tended the four excursions provided. The 
civic affairs committee has submitted re- 
ports on the status and future of the Chi- 
cago metropolitan district relating to parks 
and playgrounds, local passenger transpor- 
tation, local improvement act under which 
special assessment work is carried out, 
taxation, streets and highways, garbage. A 
special report on the minimum wage law 
was made. 

The joint employment agency in which 
the society participates with the founder 
societies has placed 70 men. 

The Charles Ellet cup award for the 
best paper by a junior went to Francis FE. 
Wolosewick for his paper on “Theoretical 
Analyses of Pile Stresses in Soil.” Forty 
to 100 young members participate weekly 
in the many social and technical activities 
of the Junior Engineers. They administer 
the Ellet award. 

Daniel J. Brumley, chief engineer, Chi- 
cago Terminal Improvements, — Illinois 
Central Ry., is the new president. 
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Chicago Construction Industries 
Hold Organization Meeting 


On May 26 the new Construction In- 
dustries Council of the Chicago Associa- 
tion of Commerce, formed to amalgamate 
the common interests of engineers, archi- 
tects, builders, contractors and material 
men with a view to accelerating construc- 
tion, held its opening meeting. The chair- 
man, Gerhardt F. Meyne, contractor, sug- 
gested that freight rates on raw materials 
are too high; that study of blighted slum 
areas needs support; that the real estate 
mortgage bond situation needs the atten- 
tion of the investment banker, who should 
be compelled to clean house by legislation 
or other means. Taxation in Chicago is 
on the way to reform, but the next tax 
roll will show 25 to 30 per cent shrink- 
age and the council can assist in forcing 
governments to live within their income. 

Taxation was covered more fully by 
D. F. Kelly, chairman of a citizens’ com- 
mittee on public expenditures, who sug- 
gested, as a measure to put men to work, 
that a new taxing district be created to 
reduce blighted areas, patterning after 
Germany in making model housing quarters 
for workmen. Federal funds if allotted to 
Chicago for any make-work projects could 
be used there. Vacant space for office and 
commercial uses now totals 270,000 sq.ft., 
he said, so that rebuilding the thousands 
of slum structures is one place where con- 
struction can be prosecuted without pro- 
ducing a surplus. A semi-public organiza- 
tion with powers of condemnation and con- 
trolled profits is being worked out by a 
state commission. 


rs 


Temporary Work Outside of the 
Profession Urged at Detroit 


Temporary work outside of the engi- 
neering profession during the present de- 
pression is urged upon engineers now out 
of employment by the executive committee 
of the Detroit Section, American Society 
of Civil Engineers. The committee is 
confident that the services of these men 
will be required in the future when busi- 
ness conditions improve and it believes that 
their standing in the profession will not be 
jeopardized by their accepting any kind of 
gainful employment in order to support 
themselves and conserve their resources 
until new openings in the profession de- 
velop. We believe, the committee states, 
that such gainful work during this period 
should in the future be looked upon as a 
credit to the man and that it should not 
and will not in any way reflect against his 
professional standing, now or in the future. 


°, 
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Hoover Dam Notes 


High water in the Colorado River dur- 
ing the week ended May 21 made it impos- 
sible to remove muck from the excavations 
being made for the Nevada intake towers. 
The river has been rising steadily, since 
May 7. On May 21 the flow at Boulder 
City was 90,000 sec.-ft. Excavation was 
continued, however, in the open cuts for 
the Nevada and Arizona spillways. 

Concrete poured to date in the diver- 
sion tunnels is as follows: tunnel No. 
2—invert 766 ft., side walls 526 ft.; tunnel 
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No. 3—invert 864 ft., side walls 384 ft.; 
tunnel No. 4—invert. 343 ft. 

Preliminary draits of specifications for 
the first battery of turbines for the power 
plant are being sent to turbine manufac- 
turers, to city authorities of Los Angeles 
and to the Southern California Edison Co. 
for comment and suggestion. Studies are 
continuing of methods of handling the steel 
penstocks and the pressure rises in the 
pipes. Bend losses in the outlet works and 
the penstocks are being studied at Colorado 
Agricultural College at Ft. Collins. 

A survey of Boulder City just completed 
shows that there are 900 buildings in the 
town. This includes structures under con- 
struction. Of the total 814 are residences, 
13 are dormitories and 56 are business 
buildings. The government owns 109 of 
the buildings, permittees also own 109, 
while Six Companies, Inc., own 682. When 
the buildings under construction are com- 
pleted, the town will have accommodations 
for 4,500. 





FIRST UNIT OF FIELD BUILDING 
IN CHICAGO NEARS COMPLETION 


Occupying the site of the old Home 
Insurance Building in Chicago, the first 
unit of the Field Building, Chicago's 
largest office structure is now practically 
completed. The present unit, fronting 
189 ft. on LaSalle St., extends back about 
90 ft. on Adams St. and is 23 stories 
high. The completed building will have 
a frontage on Adams St. of 323 ft. and 
will be 42 stories high, a nineteen-story 
tower rising in the center. Only the 
lower fourteen floors of the first unit will 
be available for renting at present, inas- 
much as no express elevators are located 
in this unit to serve the upper floors. It 
is planned that a second unit directly be- 
hind this one will be completed in May, 
1933, incorporating express elevators, and 
the third unit, including the nineteen- 
story tower, in May, 1934. A rentable 
floor area of 1,000,000 sq.ft. is provided. 
Graham, Anderson, Probst & White, 
Chicago, are the architects and the 


George A. Fuller Co., New York, is the 
contractor. 
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Power Project on Current River 
Gets Preliminary Permit 


A preliminary permit for the construc 
tion of three hydro-electric power projects 
on the Current River in Missouri was 
granted to the Current River Power Co., 
of Kansas City, on May 20 by the Federal 
Power Commission. <A _ preliminary per- 
mit does not authorize the start of con- 
struction, but gives the holder a preferential 
right to develop the site. The three power 
sites are located at Hargun Eddy, Mill 
Creek and Blair Creek. The power 
capacity of the combined plant is put at 
about 26,000 hp. Gravity-type concrete 
dams of heights ranging from 84 to 104 ft 
are planned. 


Washin gton Notes 


By Paul Wooton 


Washington Correspondent 


Uncertainty as to the appropriations fort 
highway purposes continues. The House 
of Representatives committee finally ap- 
proved the regular federal-aid bill but cut 
the total from $125,000,000 to $100,000, 
000. From that total the $16,000,000 
installment to be paid on the emergency) 
fund, advanced last year, must be deducted 
In addition the bill carries authorization 
for forest roads at the rate of $7,500,000 
yearly and $2,000,000 for roads on public 
lands. In all the bill carries authorizations 
totaling $219,000,000 for the fiscal 
1934 and 1935. This bill is now on the 
House calendar along with the $132,000, 
000 emergency bill. The regular bill doubt 
less will be passed before Congress ad 
journs. The Senate committee has _ re 
ported the bill in its original form, carry 
ing $125,000,000 for federal aid; $12,500, 
000 for forest roads; $3,000,000 for road 
on public lands and $1,500,000 for roads in 
national parks. These differences will hav 
to be reconciled in the conferen mmit- 
tee. Just when the bill can be brought 
before either house is very uncert un 


years 
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Railway Construction Order 


Challenged 


Challenged by the Union Pacific, the 
validity of the Interstate Commerce Com 
mission’s order requiring construction at 
a cost of $9,000,000 of a 185-mile lin 
across the “high desert” of central Oregon 
will be determined by the U. S. Suprenx 
Court. Chief Justice Hughes announced 
last week that the court had consented to 
hear the appeal taken by the I.C.C. from 
the decision of the U. S. district court at 
Portland that the commission had exceeded 
its authority under the Interstate Com- 
merce Act to require a road to extend its 
lines when reasonably required by public 
convenience and necessity, provided that 
the expense involved will not impair the 
carrier’s ability to perform its duty to the 
public. 

The railroads construe this provision of 
the law as referring to construction of 
short extensions or branches in territory 
naturally tributary to their lines. They 
contend that otherwise the law would be 
unconstitutional in that it gives the I.C.C. 
practically unlimited power to compel in- 
vestment of private capital in new and 
unprofitable territory, expenditures which 
might amount to confiscation. 
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Two Summer Schools to Be Held 
for Engineering Teachers 


Two summer schools are to be held in 
July for engineering teachers under the 
direction of the Society for the Promotion 
of Engineering Education. One school is 
to be held at Stevens Institute of Tech- 
nology, Hoboken, N. J., July 5 to 21. The 
subject of this session will be Economics. 
The teaching staff, under the chairmanship 
of William D. Ennis, professor of eco- 
nomics of engineering at Stevens Institute, 
will include deans of engineering and pro- 
fessors of economics of most of the prin- 
cipal schools of the country, also industrial 
executives and consulting engineers. 

A section devoted to English will be held 
at the Ohio State University, Columbus, 
Ohio, July 11-28. Its teaching staff will 
be headed by S. A. Harbarger, chairman 
of the committee of English of the society, 
and assistant professor of English at Ohio 
State University. 


Personal Notes 


L. L. Davis, formerly principal engi- 
neer in the U. S. District Engineer Office, 
Buffalo, N. Y., is now resident engineer 
in the U. S. Engineer Office at Oswego, 
succeeding Waveland S. FitzSimons, who 
resigned recently. 


R. E. McMUuLLEN, senior engineering 
inspector foreman, U. S. Bureau of Roads, 
has been transferred from Portland, Ore., 
to the Transmountain Highway project, 
Glacier Park, Mont. 


CLEMENT J. FreuNpD, formerly head of 
the personnel department of the Falk 
Corp., Milwaukee, has been appointed dean 
of the college of engineering of the Uni- 
versity of Detroit to succeed Russell 
Lawrence, resigned. 


D. C. Warmscey and R. E. Frierson, 
formerly of the construction department of 
the Missouri Pacific Ry., have formed a 
partnership for general engineering service 
with headquarters at Dallas, Texas. 


ArtTHUR K. Hrnps, civil engineer, vice- 
president and manager of the Carthage 
Machine Co. since 1922, has resigned his 
position to become associated with the 
Climax Manufacturing Co. of Castor- 
land, N. Y. 


Ce Be 


Griccs, consulting engineer of 
Phoenix, Ariz., has been appointed city en- 


gineer vice W. J. Jamieson. The posi- 
tion includes that of street superintendent. 


Harry A. Haceman, formerly chief 
hydraulic engineer, Stone and Webster 
Engineering Corporation, Boston, is now 
public buildings commissioner of the City 
of Newton, Mass. 

A. W. Carpenter, formerly assistant 
valuation engineer, New York Central 
Lines, has been appointed engineer of 
bridges, New York Central Railroad Co. 
vice J. L. Mrier, deceased. Mr. Car- 
penter’s headquarters will contnue to be 
in New York City. Mr. Carpenter entered 
the New York Central service in 1900 and 
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served as engineer of bridges from 1904 
to 1906 before his transfer to the valuation 
department. 


NorMAN F. Wiiitams, formerly super- 
intendent for Allied Engineers, Inc., on 
the construction of the Blue Ridge Dam 
in Georgia, recently was appointed chief 
engineer of the Tennessee Electric Power 
Co., Chattanooga, Tenn. 


Horace Hovey Essetstyn, Detroit, was 
elected city manager of San Diego, Calif., 
on May 19, a position created under the 
new charter. Mr. Esselstyn was born in 
Detroit but received his public school edu- 
cation in New York City, taking archi- 
tecture at Columbia University and civil 
engineering at Cooper Union. He went to 
Porto Rico as engineer on highway work 
being done by the U. S. Government. 
Later he was an engineer on railway con- 
struction, and, during the War, was resi- 
dent engineer at the Hog Island Ship Yard 
Plant at Philadelphia. Later he was ap- 
pointed commissioner of public works at 


SOCIETY CALENDAR 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Atlantic 
City, June 20-24. 


AMERICAN SOCIETY OF AGRICUL- 
TURAL ENGINEERS, annual meeting, 
Ohio State University, Columbus, Ohio, 
June 20-23, 1932. 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Yellowstone 
National Park, July 6-9. 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, 40th 
annual meeting, Oregon State College, 
Corvallis, June 29-July 1. 


NEW YORK STATE SEWAGE WORKS 
ASSOCTATION will hold its spring meet- 
ing in Buffalo, June 10-11. The pro- 
gram will include a round-table discus- 
sion of sewage disposal problems and 
visits to five disposal ‘plants in the 
neighborhood of Buffalo. 


LOS ANGELES SECTION, American Soci- 
ety of Civil Engineers, held its regular 
monthly meeting May 11 at the Califor- 
nia Institute of Technology. Lectures 
and demonstrations of corona, insulation 
puncture and insulation arc-over were 
given in the laboratory. Another dem- 
cnstration was given in the aerodynamics 
wind tunnel of the method of studying a 
model of an air craft in flight. 


ILLINOIS SECTION, American Society of 
Civil Engineers, May 27 presented its 
annual award of certificates of junior 
memberships to C. E. Carlsen, Purdue 
University; E. L. Foster, Purdue Uni- 
versity; William P. Jones, University 
of Illinois; Joe J. Koperski, Lewis Insti- 
tute; Charles U. Kring, University of 
Illinois; Maynard A. Patton, Northwest- 
ern University; Torgny J. Westerberg, 
Armour Institute of Technology; How- 
ard L. White, Rose Polytechnic Insti- 
tute. The awards are made on the fol- 
lowing basis: 40 per cent on scholarship, 
20 per cent on personality, 20 per cent 
on engineering ability, 10 per cent on 
student activities of an _ engineering 


nature and 10 per cent on public speak- 
ing. 


NATIONAL ASSOCIATION OF RAIL- 
R0AD TIE PRODUCERS held its four- 
teenth annual session in Memphis May 
17-18. Officers were elected as follows: 
president, S. S. Watson, Chicago; vice- 
residents, B. N. Johnson, Richmond, 
nd., and E. C. Jones, Chicago; secretary- 
treasurer, Roy M. Edmonds, St. Louis. 
The meeting adopted a resolution memo- 
rializing Congress to cut federal expenses 
by bureau elimination, combination of 
offices and reduction of salaries. Reg- 
ulation of carriers competing with rail- 
roads was also asked. No place was 
solected for the 1933 meeting. 


Detroit, serving one year, and then \ 
appointed engineer in charge of desi: , 
cand supervision of the Belle Isle Bridg 
More recently he has been in the contrac: - 
ing business and serving as consulting « 
gineer on numerous projects. 


enna 


Obituary 


Joun A. Drew, formerly general mai 
ager, the Worthington Pump & Machine: 
Co., died at his home in Brooklyn « 
May 25. He had been associated with tl 
company and its predecessors for 60 year 


GerorcE W. WaALEs, one of the few en 
gineers who saw continuous service 
construction of the Panama Canal, died a: 
Tacoma, Wash., on May 22. He was 77 
years old. 


Louts C. Datz, chief engineer of the S: 
Louis Public Service Co., died there sud 
denly on May 20. A graduate of Tulan 
University, Mr. Datz went to St. Loui 
in 1925 for the reorganization of the street 
railway system, then in receivership. [1 
1927, when the Public Service Co. took 
over the street railway he became chie: 
engineer. Previously he had held similar 
positions with the street railway system 
of New Orleans and Memphis. 


Joun S. BRANNE, consulting engineer. 
New York, died at his homein Mt. Vernon. 
N. Y., on May 25. Mr. Branne was a 
native of Norway and came to this country 
in 1888. From that time until 1907 he 
was in bridge design work with various 
bridge companies. From 1907 he has been 
in private practice, specializing in bridg: 
design and material handling equipment. 


James L. MILLER, engineer of bridges, 
New York Central Railroad Company, 
New York, died there on April 29. Mr 
Miller was a native of New York City 
and a graduate in civil engineering from 
Columbia University. He began work 
with the New York Central in 1903, be- 
coming assistant engineer in 1906 and en- 
gineer of bridges in 1911. 


Joun Latnc WELLER, who was in charge 
of the early work on the construction of 
the Welland Ship Canal, died in Hamilton, 
Ont., on May 24, aged 70 years. He was 
born in Coburg, Ont., and graduated in 
engineering from the Royal Military 
College, Kingston. Mr. Weller entered 
government service in the Department of 
Railways and Canals in 1883. From that 
time until 1888 he was engaged on the 
construction of the Trent Canal. During 
the next two years he was principal as- 
sistant engineer on the enlargement of the 
Ontario-St. Lawrence canals, and shortly 
afterward he became engineer in charge 
of the Port Colbourne improvements, fol- 
lowing which he was appointed Superin- 
tendent in charge of the Welland Canal. 
In 1912 when the government decided on 
the enlargement of the canal, Mr. Weller 
was appointed engineer in charge of sur- 
veys, designs and construction of the new 
canal. This work was interrupted by the 
War and on its resumption in 1919 he 
became consulting engineer. Port Weller, 
the new eastern terminal of the canal, was 
so named in his honor. 
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Construction Equipment 


and Materials 


Low-Bed Front-Wheel-Drive 
Truck 


A new low-bed 5-ton front-wheel-drive 
truck with a frame height of 21 in. has 
been put in production by the Four Wheel 


FWD front-wheel-drive low bed truck, 


Drive Auto Co., of Clintonville, Wis. This 
truck, designated as the LBU model, is 
powered by a 91-hp. high-compression mo- 
tor. The low bed is especially adaptable 
to specialized hauling applications where 
hand loading or unloading is necessary. 
For refuse collection this model carries 
bodies of many different types of 10- to 
20-cu.yd. capacity. Any type of body is 
available. The system of power trans- 
mission used in this model is the same as 
that found in the regular four-wheel-drive 
vehicles manufactured by the FWD, except 
that the rear driving mechanism is omitte.. 
Power is transmitted from the motor 
through a four-speed unit transmission. 
The frame construction of this model is 
made up of two sections on different levels 
joined together by gusset plates. The drop 
in the frame is made at the rear of the cab. 


New Line of Air Compressors 


The Le Roi Co., Milwaukee, Wis., an- 
nounces a complete line of portable and 
stationary air compressors, to be known as 
the Le Roi-Rix line. Stationary models 
are built in six sizes, ranging from 100- to 


Le Roi-Rix portable compressor. 





600-cu.it. displacement, and can be fur- 
nished powered either by Le Roi engines 
or by electric motors. The portable ma- 
chines are powered by Le Roi engines and 
are built in seven sizes, ranging from 18- 
to 310-cu.ft. displacement. Le Roi-Rix 





compressors are built with a patented Rix 
supercharger, which is claimed to make 
them unusually efficient. 


es 


New Publications 


Engine-Driven Are Welder—Schramm, 
Inc., West Chester, Pa., announces its new 
bulletin 3225 covering the company’e entire 
line of engine-driven are welders. The 
bulletin includes complete descriptions of 
the single- and double-arc 200-, 300-, 400- 
and 600-amp. welders for industri il use and 
describes the railroad type self-propelled 
variable voltage welder used for repairing 
battered rail ends, frogs and switches, and 
for bridge repair work. A new machine 
described is the constant voltage two-are 
rail car welder in which generators are 
compounded so that with 3,000 ft. of weld- 
ing cable in the circuit, 225 amp. flow 
through the are at normal arc voltage and 
a surplus current is available for grinders 
and other tools. 

Scientific Automatic Weighing—A_ book- 
let entitled “Scale-ology,” devoted to scien- 
tific automatic weighing, has been published 
by the Kron Co., Bridgeport, Conn. 


Cementing Compounds—Technical Prod- 
ucts Co., Sharpsburg Station, Pittsburgh, 
Pa., has issued Insa-Lute Cement and Com- 
pounds Catalog No. 32 containing informa- 
tion on industrial assembling, insulating, 
acid-proofing, etc. These compounds are 
applicable to the building and construction 
field in setting plumbing and electrical fix- 
tures, waterproofing masonry, fastening 
wallboard and for pipe joints. 


Centrifugal Pumps—The monobloc type 
of centrifugal pumps, bolted to the motor 
frame with impeller mounted on motor 
shaft, is described in bulletin W-321-S1A 
issued by the Worthington Pump & Machin- 
ery Corp., Harrison, N. Rating tables 
and pump combinations with motor char- 
acteristics are given. 

Vibrating Screens—Folder 1262 issued 
by Link-Belt Co., Philadelphia, Pa., de- 
scribes two new types of vibrating screens, 
known as the Link-Belt positive-drive type 
and the Link-Belt unbalanced pulley type. 

Stationary Diesel Engines—Worthington 
Pump & Machinery Corp., Harrison, N. J., 
has published a series of *pulletins describ- 
ing its various sizes of four-cycle direct- 
injection type stationary diesel engines. 
Bulletin S-500-B5A covers the 50- to 150-hp. 
sizes; bulletin S-500-S5 woe the 150- 
to 300-hp. sizes; 225- to 45 sizes are 
covered in bulletin S-500-B7; os0b. to 600-hp. 
sizes are described in bulletin S-500-S4 and 
bulletin S-500-S6 covers sizes ranging from 
375 to 1,000 hp. 
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Bulk Cement Plant 


A handy bulk cement plant which batches 


the cement direct from the car without use 
of an intermediate storage bin, has been 
developed by the Blaw-Knox Co., Pitts 





Blaw-Knox portable bulk cement plant 


burgh. The plant consists of a hinge’! 
hopper placed at the car door, an inclosed 
screw conveyor and a_ 1,000-lb. double 
beam cement-weighing batcher. This batcher 
is equipped with springless dial indicators 
which show when the batcher is full or 
empty. The hopper is adaptable for load 
ing from the car by wheelbarrow or by 
scoop shovel. A four-cylinder gas engine 
operates the screw conveyor. The entir: 
plant is easily portable 


New Equipment in Brief 


Oil Retainer for Ball Bearings—Stand 
ard Steel & Bearings, Inc., Plainville 
Conn., announces a new retainer and oil 
seal for ball bearings. The retainer is 
composed of two circular plates wedged 
together into a groove in the outer ring of 
the bearing. Contained between these two 
circular plates is a wiper or ring of felt 
that makes contact with the inner ring oi 
the bearing. The felt wiper forms a dam 


that retains the lubricant within the 
bearing. 
Position Finders for Welding—Har- 


nischfeger Corp., Milwaukee, Wis., has 
entered the welding field with the intro- 
duction of the P&H Position Finder. Th 
device is for handling and holding heavy 
parts at such angles as to permit the 45-deg 
welding necessary for smooth, strong 
welds. There are two types, manual op- 
erated and table mounted. The first type 
is for long, narrow parts to be welded on 
all sides. It will handle pieces up to 16 
ft. in length. The table model, built in 
two sizes, will handle pieces weighing 4,000 
Ib. and 8,000 Ib., respectively. These 


models are electrically operated. 


Business Notes 


H. O. PENN MACHINERY Co., New York, 
has appointed D. D. Barnes as sales man- 
ager. Mr. Barnes was formerly sales man- 
ager for the Smith Engineering Works. 

PITTSBURGH EQUITABLE METER Co. and 
Merco Nordstrom Valve Co. have consoli- 
dated, and the latter firm will operate as a 
division of the Pittsburgh Equitable Meter 
Co. W. F. Rockwell, of the Pittsburgh 
company, becomes president of the Merco 
Nordstrom Valve Co. Sales offices of each 
company will be available to the other 

JosEPpH T. RYERSON & Son, INc., has pur- 
chased the stock and good will of the 
steel department of H. D. Taylor & Co., 
Buffalo. 






Business Side of Construction 





May Contracts Show 10 Per Cent 
Gain Over April Awards 


Engineering construction contracts re- 
ported for the month of May total 105 
millions, an increase of 10 per cent over 
the previous month’s awards. Public con- 
struction in May gained 18 per cent, while 
private work dropped 6 per cent. For 
the first five months of 1932, contracts 
reported total 454 millions, or but 38 per 
cent of the value reported for a similar 
period last year. The 1932 contract fig- 
ures to date are but 29 per cent of those 
of the same period in 1930. 

Public contracts for the first five months 
of 1932 total 277 millions, or 42 per cent 
of last year’s total, while private work, 
amounting to 177 millions, is only one- 
third of that reported to date in 1931. 


Fewer Scale Cuts in May 


There were but six cities throughout the 
country in which building-trades wage 
scales were cut appreciably during May. 
In thirteen cities lower scales had become 
effective May 1. 

Boston—Bricklayers’ official scale cut 
20c. per hour, to $1.30. Steamfitters accept 
16 per cent cut to $1.50 per hour; helpers, 
90c. Shipbuilders walk out in protest 
against 10 per cent reduction. 

Fall River—Plumbers and steamfitters 
strike in protest against 20 per cent reduc- 
tion, to 80c. per hour. ; 

Poughkeepsie—Bricklayers strike in pro- 
test against reduction of $2.50 per day, to 
$11. Strike, however, confined to state 
building project, bricklayers on private 
projects having accepted the cut. 

Utica—Plumbers and steamfitters accept 
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another 20 per cent reduction in additi: 
to the 10 per cent cut of last winter. Ne 
rate $1 per hour. 

New York—Seventeen building trad 
have returned to work, leaving 21 stil 
out in the strike against reduction in was 
scale. Elevator constructors refuse + 
accept $10 scale to which eighteen othe: 
unions have agreed. Bricklayers’ uni 
accepts the arbitral award of $1.65 pe: 
hour, pledged by the Associated Bric 
Masons Contractors, Inc., and rejects th 
offer of $1.50 per hour made by the Maso: 
Builder Association. 

Trenton—Bricklayers, plasterers an 
masons accept 20 per cent cut in scak 
Carpenters and iron workers refuse th 
offer of reduced scale, the carpenters ha\ 
ing accepted a cut of $2 per day, to $10) 
in February, 1932. 

Washington (D. C.)—Carpenters reject 
compromise offer of $9 per day, after hav- 
ingrefused proposed cut from $11 to $s 
Contractors on private work have declared 
open shop. 

Pittsburgh — New bricklayers’ union 
organized for the purpose of establishing 
a basic wage scale of $8 per eight-hour 
day. Scale for the older union was re 








ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN MAY, 1932 
Thousands of Dollars (000 Omitted) 


New 
England 
Waterworks 152 
Sewers. ; er | 256 
Bridges, public. 247 
Excavations 40 


| 
| 
Streets and roads 2,755 
Federal government 338 
Unclassified, public | 277 
Buildings, public | 605 


Total public. 4,670 
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cently reduced $2, to $12. Wages and 
salaries reduced 15 per cent, May, 16, by 
United States Steel Corp. and subsidiaries. 
In October, 1931, the corporation cut wages 
10 per cent, and in July,-1931, 10 to 15 
per cent. These mark the three major wage 
reductions to occur in the steel industry 
since the depression began. 

St. Louis—Plumbers accept scale cut of 
$1.50 per day, to $11.60, effective May 17. 
Steamfitters recently took similar cut. All 
building-trades unions now at work under 
new scales, which represent from 4 to 17 
per cent reduction from the old rates. 

Detroit—Dredge workers on the Great 
Lakes accept reduction of $35 per month, 
to a minimum of $147.50. 

Minneapolis—City preparing construction 
program to employ 1,100 men to the end 
of the summer season, on 36-hour weekly 
schedule. 
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Pueblo — State Industrial Commission 
refuses to permit contractors to reduce 
wages of building-trades mechanics 20 per 
cent. Commission claims such reduction 
would bring wages below normal living 
levels. The commission is willing, how- 
ever, to permit a reduction of 10 per cent. 


oe 
Materials Notes 


Costs in various sections of the country 
where construction is proportionately heavy 
average 74 per cent under year-ago levels. 

Steel—Unfilled tonnage on books of the 
United States Steel Corp. has touched a 
new record low point each successive 
month since the first of this year. The 
May 1 total is 2,326,926 tons, compared 
with 3,897,759 tons on the corresponding 
date in 1931. 





CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 
Advances since last month are indicated by heavy type, declines by italics 


Hoisting 

Cities Bricklayers Carpenters Engineers 
Atlanta... .$0.75@1.25 $0.40@.60 $0.60@1.00 
Baltimore. . 1.00 . 80@ . 90 1. ong). 37} 
Birmingham .75@.87} 60 "75 
Boston..... 1.00@1.30 1.00@1.17} 1. 00@ 1. 375 
Cincinnati.. .90@1.27} .50@1.02} 1.07} 
Chicago.... 1.37} 1.314 1.31} 
Cleveland. . -90 - 874 - 9@ 
Dallas. .... 1.00@1. 12} 36-83 oy! 
Denver..... 1.00@1.12} .75@.87} .75@ . 87} 
Detroit..... 1.25@1.50 . 80 1.25 
Kansas City 1.30 1.123 1.124 
Los Angeles - 62} .50 7 
Minneapolis 1.10 .75 . 80 
New Orleans .60@.80 .40@ . 50 .80@1. 12} 
New York.. 1.50 1.25 1.50 
Philadelphia 1.00 . 80 1. =“ 
Pittsburgh.. .60@1.50 .60@1.25  .60@1.37} 
St. Louis. . . 1.50 1. = te oe). 47 
San Francisco 1.10 
Seattle..... .75@1.20 50@. *00 % “00 
Montreal 1.25 .50@.75 .75 


Structural 

Pile Iron Masons’ Common 
Drivers Workers Laborers Laborers 
rent anes $0.60@1.10 $0.35 $.20@.35 

$0.65 ¥. 00@!. 25 .35 30 
one dors 35 15@. 25 
1.075 . 006). 37} .70 50@ .70 
1.07} 1.20 .70 .25@.45 
1.31} 1.35 - 825 . 0@ . 82 
1.00 .90@ 1.00 - 56} .30@ . 40 
. 87} . 87} 30.@.40 .20@.25 
eunh teas . 75@ . 87} .50 -3h@. 50 
1.25 1.25 .70 - W@. 50 
1.06 1.123 . 82} .25@.70 

.75 .75 .50 -40 

Fo ake .90 .70 .45 
.90 .80@1. 125 . 50 .15@.20 
1.50 1.50 -81} -50@.814 
1.00 1.02} .40 .30@. 40 

gctea ides .60@ 1. 37} . 50 .40 
1.25 1.47 1.00 .35@.70 
1.00 1.00 624 0g. 62} 
90 1.10 . 66 — 50 
.70 -60@.90 -35@.50 .25@.40 


Construction Cost and Volume Index Numbers 


The June Cost Index (152.20) is 
0.3 per cent under that for May and 
is 18.7 per cent below that for June, 
1931. It is the lowest since Decem- 
ber, 1916, at which time the Index 
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touched 149.41. The May Volume 
Index (149) is 10.3 per cent greater 
than that for April and is 40.6 per cent 
smaller than that for May, 1931. 


E.N.-R. Volume 


1931 (Average).. ; 
1930 ar . 
1] average 
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Cement—Mill shipments in the period 
Jan. 1 to May 1, 1932, aggregated 
17,020,000 bbl., compared with stocks oi 
26,487,000 bbl. at the end of that time. 
In the comparable months of 1931, ship- 
ments totaled 28,142,000 bbl., against stocks 
of 29,715,000 bbl. 

Lumber—The entire industry is engulied 
in what is undoubtedly its worst slump in 
the last twenty years. The January-to- 
June consumption for building exclusively 
reached but 2,371,000,000 ft., against 8,375,- 
000,000 ft. in the same period of 1931, and 
17,053,000,000 ft. in the same months of 
1929. Stocks at dealers’ yards are nil. 
The dealer, in many cases, is buying from 
mill only after having made a sale, instead 
of keeping a stock in reserve. 

Brick—Yard shipments are being made 
at the rate of 55,000,000 bricks monthly, 
compared with stocks of 579,000,000 left 
over at the end of the month. At this time 
last year, shipments amounted to but 29,- 
000,000, with stocks at 256,000,000. Ship- 
ments are 10 per cent of stocks, as com- 
pared with 11 per cent a vear ago. 


oem 


Capital and Contracts 


Total value of engineering construction 
contracts for the United States for the 
week of June 2, 1932, also new capital 
issues, together with year-ago comparisons 
follow: 


(Thousands of Dollars) 


Week of Average Week 
June2, May, June, 

















Construction: 1932 1932 1931 
Federal government. $1,381 $6,221 $5,039 
State and municipal... . 8,704 12,744 26,394 

Total public... $10,085 $18,966 $31,434 

Total private... . ; 4,868 7,419 17,647 

Weeks total. $14,953 $26,385 $49.06 
Week of Average Week 
May 28, May. May. 

New Productive Capital: 33 1932 1931 
Public... $9,000 $17,500 $28,0C9 
Private... ae 2,000 2,000 26,200 

Weeks total......... $11,000 $18,500 $54,200 


Cumulative, Construction and Capital, Jan. | to 
date: 
1932, construction 


$469,279 

1931, construction. . 1,253,500 
Decrease, 63 per cent 

1932, capital $355,000 

IE phi cid acwtGensioecaanss 1,295,000 
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Current Prices of Construction Materials 


Price advances since last month are indicated by heavy type; declines by italics 


Building Materials 


PORTLAND CEMENT —- Prices are for carload lots. 
cloth bags add 40c. per bbl.; 
following net prices: 





For cement in a 
in non-returnable paper bags add 15c. per bbl., 


F.0.b. Delivered ; F.o.b. Delivered 
Atlanta...... . $2.10 $2.70 Kansas City..... daw $1.50 
Baltimore...... 1.87 1.97 Los Angeles..... _.... 2.10 
Birmingham..... 1.83 1.93 Minneapolis..... $1.83 1.95 
Boston. .... 1.75 1.86 Montreal....... 2.18 2.25 
Chicago.... 1.18 se New Orleans. . 1.86 2.20 
Cincinnati...... 1.52 1.64 New York...... 1.34 1.44 
Cleveland. . ae 1.50 Philadelphia... eae 1.95 
Dallas... .. sky oe 2.38 Pittsburgh...... 1.68 1.78 
Sin 0:5 5 a9 . 2.40 a aS 2 2.00 
Detroit... 5s ee 1.80 San Francisco... .... 1.95 
Jersey City - ao 1.63 Seattle... sin ol ae 2.70 





Current mill-prices per barrel to dealers, for carloads of 132 barrels or over, 
without including charge for four bags, f.o. b. Bag charges same as in preceding 


table: 

i RE i cidanwxwaxe $1.20 Winnie Cite Ts... can coeee $1.10 
I, GMs ins 00. cKentes 1.10 PIE, SEikv cr avceeeteeess 1.61 
oS 3 ae 1.74 Northampton, Pa............ 1.21 
Hannibal, etree bss eke oe 1.10 North Birmingham, Ala...... 1.31 
SN, Widens 84955 00ke kc 1.21 Richard City, Tenn.......... 1.31 
IndependenceiKan........... 1.10 Btesltom, Mian... ..<ocsccece 1.61 
Ironton, Ohio..............+-- 1.06 Uotveresl, Pa.......csecessve 1.21 
SR NG coy nabk ccs os % 1.10 Waco, My ona Cas ao ee 1.65 
[A Reed pha ss Ghee ae — Wyandotte, Mich............ 1.20 
SA BR ie ko ve eek i cases 1.10 





SAND AND GRAVEL — Per ton, carload lots, 50,000 cu.yd.; gravel, size j-in.: 








-——Gravel——. ——Sand——. 
F.o.b. Delivered F.o.b. Delivered 
Atlanta. . Sia pois ka ara $1.95 $2.75 $1.50 $2.50 
Baltimore. . er ae e 2.35 neo 2.08 
Birmingham, per cu.yd... ; . , 3.00 aoa - 40 
Boston... Bt: eae, de 1.50 ‘; 2 1.00 - 8 
Chicago, percu.yd Esatace 2. ai et . 
Cincinnati...... : 1.30 1.60 1.05 1.35 
Cleveland : : ; 2.00 ak 2.00 
Dallas, per cu.yd oe : 1.00 1.50 1.00 1.50 
Denver, per cu.yd.. : : 1.80 ae 1.35 
Detroit... . . asks bas .50 1.65 .72 1.50 
Kansas City... . Guna : 75 1.25 . 60 1.10 
Los Angeles... isa aat ~ - Aas 1.45 85 1.00 
Minneapolis. . . ; ; ies 1.60 xa 65 
Montreal > ; ; 1.50 eye 1.25 is 
New Orleans. . : ; 1.50 2. 50* 1.20 2.00* 
New York, per cu.yd... : 1.60 2.69 1.00 1.69 
Philadelphia... . , d 2.78 at 1.98 
S02 6 ain ag Se 5 eet 1.25 pata 1.40 
St. Lowis....... bart ; 1.10 1.55 . 80 1.35 
San Francisco p ‘ 1.75 1.75 
Seattle, per cu.yd. . 1.75 an 1.75 ne 
*Cu.yd 
CRUSHED STONE — Per ton, size |}-in., carload lots, 50,000 cu.yd., limestone: 
F.o.b. Delivered 
ES hk Sep cdn o> o/c call ab niica ta P oc au keene te a ee $1.95 $2.75 
Baltimore eh 2.60 
Birmingham : Sta ok aee ioe Slag used 
Boston. . : ae Ae entiation 1.70 1.88 
Chicago, per cu. vd, 2,500 ib siege ath cenies 2.25 
Cincinnati Sahn 6k oren when bak ate ae 1.65 1.85 
Cleveland j Sa einne ene, Lie 2.00 
Dallas, per cu ‘yd., 2,500 ib WS samen 1.90 2.90 
Denver, granite, per ct t.yd., 2,700 Ib wus 2.50 
Detroit.. ce veunsic, GRE 1.95 
Kansas City | 3:6 oh Cae ke 2.00 
ON ee 20 aM re Ne Ie Oe ee gn 1.35 1.45 
Minneapolis. . . a eas ced ante ee 1.60 
Montreal... ; ; 4 doa pre ehcn 
New York, perc u yd., 2,800@ 3,000 Ib se gsc ee 2.69 
Philadelphia ee ; 2.73 
Pittsburgh. ; ; Siu eee 3.50 
St. Louis : ip be mie € he eS 1.35 1.65 
San Francisco, trap rock . 1.65 
Seattle, per cu.yd., 3,000 Ib 1.10 ie tee 
CRUSHED SLAG—Prices for carloads, per net ton, at plang: Slag 
14-In. 3-In. Roofing Sand 
Birmingham . $0.90 $1.15 $2.05 $0.55 
Buffalo. . ; ; 1.35 C= 2.35 1.35 
Cleveland. . 1.10 1.10 2.25 .70 
Toledo 1.20 1.20 1.25 1.10 
Western Pennsylvania. : 1.25 1.25 2.00 i 
Youngstown ; 1.10 1.20 2.00 PY  ) 
CONCRETE BLOCKS—Standard, 8x8x16-in., hollow, delivered to job, each: 
Birmingham (5x8x12).. $0. 084 Kansas City......... $0.18 
Boston. . ade ace -18 Los Angeles......... sae 
Brooklyn and Queens...... .12 Minneapolis.......... .12 
61S Re Ee MES: .175 New Orleans......... .20 
NG oi 3 enh sae x's . 165 Philadelphia... Ss 3 
Ns tia wkerdea Rd aehs i> aR ee 15 
SE so i6 sc pSeanewncess 08 Bb, FN. 635 4 00vkne's 14 
READY MIXED CONCRETE Per cu.yd., 1:2:4, delivered: 
Atlanta ‘ oo WMGRSS Los Angeles............ $5.40 
OE: ocuecegnawe 5.00 New Orleans............ 6.20 
DI, cw iyoks «> ween saree 7.50 New York... 7.00 
Pe 7.10 PID doe eteankavee 5.75 
SIL is cdns. 4b sialon elas 6.00 ED. sa eek semper 6.65 
SIE 5 e's Sgik-reinrk wohinaaee 5.90 Da sn 's's Shea vaeeun 5.35 
Kansas City 7.00 


HOLLOW TILE—Building tile per block, delivered to contractors in lots 
2.000 pieces or over: 


4xl2xt2) 0 6xt2x12) 0s 8xt2x!2 0s 1Oxt2x12 = 1.2x12x!2 
DR ii coca vtens $0.09 $0.11 $0. 13 $0.20 $0.25 
Baltimore........... . 10* 14 js .22* -30 
Birmingham......... . 089 .122 . 167 219 25 
ED . 08 -115 . 145 .21 eoe> 
SN ns Soc 60k a - 0484 . 063 .09 1179 13 
Cincinnati........... 06815 - 09485 .129 . 165 . 184 
Cleveland........... 048 - 066 .09 117 tb 
SE NS hs we egiedes 084 .121 159 77 - 234 
I rs 0975 . 135 .175 2125 225 
ir cscs Sackae'e 0505 tt . 145 1175 215 
Kansas City......... 55 092 .14505 17775 207.25 
Los Angeles.......... 09425 . 134 188 2325 3115 
Minneapolis ........ -0635 . 09395 1232 13425 2103 
New Orleans......... -085 5 6 225 255 
NOW COPE cins cee .075 125 a ae ee, 
CEG Ao See 5 leas caeeaca.” “Subenes 2388* 295¢ 
Philadelphia . 105 14 215 8 .34 
Pittsburgh. ......... -O4385 . 065 088 1165 126 
DRE cornice cces’s 067 098 2 16 20 
San Francisco........ 0765 105 SN ace e ear ..., 
RES SS ee 085 15 ME. eaeew ade See eb ses 
__*At plant. 
BRICK — Prices per thousand in carload lots, as follows: 
——Common——- Hoving 
Backing —Fae o.b. 
F.o.b. Delivered F.o.b. Delivered ax Bix 4-in 
DOA ie Uicdsae cs $8.50 $14.00 $15.50 iii $32.00 
PES Son's t krek te. pace 12.00 eda $25.00 43.00} 
irmingham.......... 10.00 12.50 20.50 23.00 27.00 
Dinka hs te adebe i. vee ee PS ees 27.50 47.00 
a es te ee eee 9.00 32.50 32.00 
Cincinnati............ 13.50 ee beewd 24.00 36.50 
Cleveland............ 12,00 Tees Wea 24.00 33.00 
Mis v6 oo Scie ae "UOKES ee ese 23.00 25.00 
PEs. sees vencee bakes ee eka 25.00 40.00 
DOOM. ois si cscs 11.50 12.50 26@ 30 28@ 32 25.00 
Kansas City.......... 12.00 13.00 20.00 23.00 35.00 
EEN 55. 0554 5%. awed Bee) eee ec De vanes 
ae ee cS: awe a ae 
Me sun ak ec sin, ecaues SiG <St hes 28.00 ae 
New Orleans.......... 10.50 14.50 40.00 45.00 40.00 
SWANK 46.0 cc asecs 10.00 11.50 28.00 30.00 45.00 
PUES i GNa ass: ec mwlcn on A, , ERE IR ee” 40.00 
ID 5 os cine wuss 8.00 10.00 18.00 22.00 25.00 
PM ksh cs ceesan® wanes Pe. Yee ees 22.00 30.00 
Sem Praticieco......... . ...+; WO oo * eae. sg WA oes 45.00* 
WB cra dacik as en 12.00 Pees wok ac + yen 48.50 
*2}x8j)x4in. +34x8}x4 in. 


LIME — Prices of hydrated, per ton, in paper; lump, per 180-Ib. bbl., net: 
Hydrated 








Common 





Finishing Com Lum 

F.o.b. Delivered F.o.b. Delivered F.o.b. De ivered 
TUN i iia ak ota a $13.50 $18. = $11.50 “. MPL 0 an o4'6 $2.50 
NS ae sin ds ah “Sx os OE > hep a | bewa’s:s aks 
ena i ptt a7 wate 3100 <oee 12'00 er bia 1.65 
Boston. . 19.00 21.00 13.00 14.00 $2.00 2.25 
RN Sul cick ty ase Ce ae << eee DOME 6 oes 2.75 
Cincingati. . 11.00 12.00 9.40 ot ies Z 
Cleveland........... 10.50 14.00 8.50 Sage sans 2.50 
MN bs tea tex 6 cree or 5. deunie UR oe iy ad ake ae whe WS 2.50 
ESR ree Wee. aee'ch Sead: we obs 3. 00* 
Sse Paral aic a 8.90 14.00 7.00 12.00 eee waa 
MIR isso coy o> lectern s Se alee oo eee aa 2.50 
RE eck wk) 6 Seite 26.00 18.00 em 2.00 
ee eee ee 21.00 19.00 : 1.70 
NS de onside. eaten 18.00 8.00 sunk CA 
New Orleans......... 14.75 22.50 11.58 14.00 1.66 1.95 
New York... . 0.5.5... 12.95 16.00 8.60 13.00 2.25*  3.15¢ 
NN a ea eee SUL. ects See 14.004 
PUR i os. s c sce 11.50 23.00 10.75 12.25 1.85 2.36 
bn RN Sess chen 17.00 18.00 12.00 16.00 11.50f 12.50t 
San Francisco........ 17.50 19.00 pe RP. esas 1.59 
UE Soo sds nt cen en SS 5 a's es See avec 2.80 

*Per 280-lb. bbl. (net.) Per ton. 





LIMESTONE— Mill blocks, f.o.b. siding, per cu 

New York: Rustic buff, $1. 37; Standai ‘gray, $1. i: Standard, $1.57; Selected 
gray, $1.57; Selected buff, $1.67. 

Boston: Rustic buff, $1. 43; Seandard, $1.56; Selected buff, $1.70. 


Pittsburgh: Rustic buf, ai. 56; Standard, $1. 76; Selected buff, $1.86. 
Atlanta: Standard, $1.2 


e: 





SLATE—Roofing, f.o.b. quarry, Bangor, Pa., net, per wate 
DO CN 55s cae ne GS ass cameee ene 


No. | Ribbon... .. 


aan Cie $8. 256 9. 50 
6.75@ 7.50 


7.25@ 8.00 





Road and Paving Materials 


PAVING STONE — Granite, lots of 50,000 blocks, 4x 8x4-in., or, f.o.b. e: 





BUN 5 FF o0 53 dus 45's TREC WA SG eee ea RE ees 3.00 per sq.yd 
NUE io5.0'e 6 an oe cb CkWt tees ib aa sea kaa ke 3.00 per sq.yd. 
NNR 50555 CaS e TS Sa. ic va CEE Choe oe x one ee oon 76.25 Sor 
Boston. . Se GRO TOSI Chae beedeentave tetris wean 105.00 per M. 
CREO RRs oO TSS lads ceo ER bas coco LSE 3. 80 per sq.yd. 
RINE, 2 20h. 87 5g le bu beds Seah ORE Pea aes 110.00 per M. 
CUI Si Oc Ss teeth ce ecuceeee des iSsigswasbeeds 95.00 per M. 
EOS aac. aWaieau 4 Wise Gisibos 6 Wa eclas DRE EL eat aie 2.80 persq.yd. 
Kansas City. Baier 00 oe be bh sean sk et > sna se tes eee $-<2 per sq. i 
MMMM AEM. oietcihs < cade s sksdndcc. coe Pie ess . 80 persq.y 
Ts es 6s IKRS ER SPV RE ORLA aE eal cl ba tee eke 104.75 per M: 
SN 6 i580 i ALE ba eH eT ODE LE hoes KOU ME eRe 2.80 per sq.yd. 
MME SB icc icp 5 «oo o.6 Sex Lo Caer hea ee 120.00 per M. 
Philadelphia Fs eid eckebele nie DUAL EN co dice eae eta hee eae 105.00 per M. 
PRN SS exis wees Ok pee eens Mian cwales 115.00 per M. 
OCR SRN Con sil yee nee 3.10 per sq.yd: 





Pear sk carta eal 


TSR ake oe aati 


18d 


smile ad ne Fas ha 


Serbs 
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- Road and Paving Materials—Continued 
x!2 ee | 
3 WOOD-BLOCK PAVING — Prices f.0.b., in carload lots: 
25 f Size of Block Treatment Per Sq. Yd 
-325 Alenia te Anns cstdck Nas sks - 3 16 $2.25 
+4 Rost Aten dae + bycic nvinsete 33 s - a 
BR IS ee ; ; 
13 Kangoo. ks acec sss ceass 34 16 2.00 
234 T= - Min MORDONNB. nn vc ces cc esesccecs TY 16 2.50 
+25 Ml [MonM state rks a ccce spaces 3} 16 2.63 
+215 a New Seas a0 6.0 ce occnne vcsece 34 16 2.30 
20725 i New ReMMDNGh wre veks crses 0400 34 14 1.90 
<n (Gt LAMM o orca snps ch ecesscds 34 16 2.10 
- 2103 i ———$_—— 
- 255 CURBING— Per lin.ft., 5x16 in., straight, rough, f.o.b., in carload lots: 
.: SS ee a ee $0. 41 RET ce 
295¢ = Birmingham............... 50 OU 65 i het ve ues 75 
.34 Ms  Bosh@s bps VaR Wap eee eae .75 I il a ca ed aril . 80 
. oy Bae a ee . 60 DMs. cn. abacus ees 75 
a : ASPHALT—Paving asphalt, f.o.b., perton. Packages are 350-Ib. bbi. or 425-Ib. 
Eanes ; drums, in carload lots: Tank-car 
~ Packages or -boat 
es pa ae kid psa et} < cieuesstwasceds $18.60 $14.60 
seat By Baltimove (f-0.b. refimery)..... 2.2... c este ec es eeee 16.00 12.00 
Ee QM ot, Sion eo sk avcacsieacaceees Palas 11.00 
ont ie BARGES va cee vecdic trices cntertecvsve 21.00 17.00 
ix4-in Re = 2 & eeepepengeegpenpbenegbetes: 22:50 15.50 
2.00 Cincinnati (f.0.b. refinery)................ css cbt dees 8.00 
3. 00} Se CUM GEIS 6 04.554 650 See 0s cose ns sages 18. 25 14.50 
7.00 DRAG ob 55 wa blab ah eh 0s aban evisegesceks! (Seneeg 27.00 
7.00 BB EE ere eee wcoe Sw eknas 
2.00 BB ee EE ee ee eee 16.68 12.43 
5. 50 Kansas City (f.0.b. refinery)................++..ss-. 19.00 14.00 
3. 00 Los Angeles (f.o.b. refinery) ............-..2-.eeeees 18.00 12.00 
>. 00 Maurer, - * NCTC e eke Le oo esean a andes 25.00 
). 00 pe Er ere me 21.00 
». 00 ee (f.0.b. Twin Cities 20. 00* 16. 30 
». 00 DECUUides c's 805s eh cceves 17.00 13.00 
es. New Orleans (f.o.b. refinery) 16.00 12.00 
oes . New York (f.o.b. refinery). 16.00 12.00 
tes 3 Philadelphia. 16.00 12.00 
). 00 ‘ Pittsbu: rgh DCE daha ce e.om 25.00 16.00 
|. 00 St. Louis (f.0.b. refinery) . 12.00 8.00 
}. 00 3 San Francisco (f.o.b. refinery; 14.00 8.00 
. 00 # Seattle (f.0.b. refinery) .. 16.00 10.00 
00 y * Refinery. 
 00* : ssl a a tt cesimiicaiat 
- 50 a LIQUID ASPHALT — Residual, hot application, f.o.b., in tank cars. 8,000 gal. 
- minimum, per gal.: 
a - Atlanta : $0.06 
t : Birmingham - 06 
a : De ha S.k oaks See createed cccdcdwiatewsbaucvi ds .055 
; Cincinnati ‘ = 
vered ae 6)6—h Cea Go. Bud dekh aabia Sell che ea iw e Vee ee ee é 
4 Los Angeles. .045 
2 i ie 8. 
eee * it . 
$3 > 8t. Louis -055 
75 4 EMULSIFIED ASPHALT — For penetration and surface treatment, per eal: 
; " DOR CR cence shoe 8s hbo lhe cessed ets ces vcesstinndina $0.12 
50 Ce es ni daw clean wsmoedcedas .06 
30 e ie stud od du lcs dammed Cie Uvdceke meme ae 
00 P Pittsburgh fob. MRS Fs og os a conic a ceca Dhaene -04@ .06 
es 3 Oh ee css vein ded ae bipaaeee wee we Cee’ .12@.13 
- 4 Seattle, f. oN MNES vcr Wiss GUA ba rseccket bcs recused seuss -055@ .085 
70 3 
95 / Iron and Steel 
15* a ee mam 
or ¥ PIG IRON — Furnace, No. 2 foundry, per gross ton: 
50t 4 Current Mo. Ago Yr. Ago 
59 é ER 660 6 a0 de anus tsicus $i1.00 $11.00 $12.00 
80 1 DE bs cscen vie tienbiasecss 16.00 16.00 17.00 
P Pitts- Birming- Cleve- 
3 i burgh Chicago ham land 
ated zZ STRUCTURAL SHAPES AND PLATES, 
100 Ib., base, carload lots............. $1.50 $1.70 $1.75 $1.78 
CONCRETE REINFORCING BARS, } in., 
billet, gy carload lots............. 1.50 1.65 1.75 1.50 
SH per mag _ carload a 
Hot-rolled No. 10........ 1.55 1.65 RoAe? * “saves 
Hot-rolled ee No. de. 2.20 2.30 Reet SOnep 
50 Galvanized No. 24.......... Se eee FO os 
50 TERNE PLATES, per package, I.C., 8-Ib 
00 MIU, Sno i cna Sadevg Kesaene Siakete) d cccmk wake 
sell RIVETS, per 100 Ib., } in., structural, carload 
—  ~( jE ee gh rS ge Dak oes oe wa K's 2.25 aoe 2.70 2.25 
pares (REG in 
car ots ‘ . ‘ > 
a HEAVY MEL G STEEL'S SCRAP, No. |, 
ity: per gross ton, at consuming point......... 9.50 6.75 7.00 7.00 
ay TRIANGLE ee per 100 sq.ft., 4in. x 4in., in carload lots: 
_ Style Weight in Poun Pittsburgh Chicago 
° Number Per 100 Sq.Ft. Mill District Mill 
ue 032 a $0.94 $0.96 
_ 049 1.19 1.22 
; 068 1.45 1.49 
a. 093 1.87 1.91 
oa. 126 2.31 2.37 
a. 153 2.75 2.82 
. 180 3.16 3.24 
d 245 4.17 4.27 
yd. 287 4.82 4.94 
, 33 5.59 5.73 
a ooo 
yd. 05: 101 1.03 





| San Francisco. 





813 ‘ 

TRIANGLE MESH—C ontinued.: 

Style Weight in Pounds Pittsburgh Chicago 
Number Per 100 Sq.Ft. Mill District Mill 

072P 31 1.27 1.30 

097P 40 1.64 1.68 

049R 24 1.01 1.03 

067R 31 1.27 1.30 

089R 40 1.64 1.68 





WIRE ROPE—Discounts from manufacturers’ list prices on regular pena of 
bright and galvanized, Eastern Territory, New York. and East of Missouri River 


Base 

Cast steel round strand rope............ : 25 &% 
Galvanized iron rigging aud guy rope (add to list) ; 74% 
Galvanized steel rigging and guy rope...... 123% 
Plow steel round strand rope......... 40% 
“Special Steel” and extra strong cast steel, round strand rope 324% 


Discount 5 points less than discount for Eastern territory: California, Colorado, 
Kansas, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, 
Texas, W ashington and Wyoming. Discount 10 points less than discount for 
Eastern territory: Arizona, Yanna Montana and Utah 








EXPANDED METAL LATH—Per 100 sq.yd., 


in carload lots, 
2.2 Ib. per aq. yd., standard-mesh diamond lath: 


painted, f.o.b., 


Atlanta....... $20.00 Los Angeles $17.00 
Birmingham. . 14.50 New Orleans 20.50 
MN <0 636 46 hoes 16.00 New York 13.50 
a” See 10.60 Pittsburgh 13.50 
Cincinnati... .. . 11.00 St. Louis 17.00 
Dallas. . . hong 16.50 San Francisco . 17.00 
Kaneae City......... Seattle... 19.00 


17.00 





STEEL FREIGHT RATES — Per 100 Ib., effective Dec. 3, 1931, on finished 
steel products in the Pittsburgh District, including plates, structural shapes, 
merchant-steel bars, pipe fittings, plain and galvanized wire nails, rivets, cole 
bolts, flat sheets (except planished), chains, etc.; 40,000 Ib. per car: 


Atlanta, 36,000Ib.... $0.60 Detroit $0. 285 
Baltimore....... Peed ods .29 Kansas City. ; i 
Birmingham.............. . 60 New Orleans, 36,0001Ib.._. .69 
Cision nendiendwed << 42 New York, 36,000,)b ae 
a Se a a .255 Pacific Coast, 60,000 Ib.. 1.17* 
Dee ci wits aac evens 36 Philadelphia. . aes 31 
NN sc oda neee ema . 285  ncid canny wae hae .41 
III 56:5 ba ceed «0.000% . 205 er ae . 60 
Denver 60,000 Ib.......... 1.17 


* All rail. 





Railway Materials and Supplies 


STEEL RAILS—Standard rails have been $43.00 per gross ton since Sept., 1922, 


at which time the price was $40.00; other rails, per gross ton, f.o.b., as follows: 








Pitts- ee: 

burgh ham Chicago 

| RS ST see ee $32.00@ $34.00 $34.00 $34.00 
PINs cc av evccscuwssex $1.00) 08.00. =. .<s.. 27.00 

RAILWAY TIES — Prices f.o.b., per tie, for carload lots: 
6 In. x 8 In. 7 In. x9In 
by 8 Ft. by 84 Ft. 

Bost at Pine, untreated. .... Ae es $0.95 Seen 
—s =] a. bases “= ik am 
” ng-leaf sap pine, ‘untreat er . $1.10 

New York.. .. {Bones yellow pine, untreated.... .65 . 85 
| White -_ — Raa dine anes ‘s 1.05 

ite oak, creoso aes 1.4 1.55 

Birmingham... Southern pine, untreated......... .45 .90 
| Southern pine, creosoted......... 1.05 1.40 

wie oak, een. sung eacnees 1 ‘S 1. 2 

: , empty cell, creosoted. ...... 1.4 1. 

Chicago. ..... Oak, zine treated....... CPicetat 1.25 1.65 
| Southern pine, creosoted......... 1.15 1.50 

{ Fir, untreated. . ‘ .47 ae 

Los Angeles. . Fir, creosoted.......... maees 1.20 ee 
ie ~~ en a ee - . : ‘ S 

: : oak, untreated...........+- . s 
St. Louis. -.- | Red oak, creosoted.............. i05 1.70 
| Sap pine or cypress, untreated..... 56 95 

Douglas fir, green, untreated...... .45 .65 


Douglas fir, empty cell, creosoted. . 


f Birch or maple, untreated........ 
| Birch or maple, creosoted ........ 


> = 
Soe 
- = 
cso 
on 


Montreal... .. 


Nn 
“ 
w 
w 


| TRACK SUPPLIES — Prices per 100 lb., f o.b., for carload lots: 


Pittsburgh Birmingham Chicago 
EEE E Te Eee $2.75 $2.75 $2.75 
Ee er 2.60 2.60 2.60 
err tat a wets 1.85 1.85 1.85 
Track bolts cats anes isc paeeumkae 3.50 3.50 3.50 
Pipe 





WROUGHT STEEL PIPE — Discounts from standard list for delivery from 
warehouse, except at Pittsburgh, where ey are f.o.b. mill. List prices per ft. 





as follows: I-in., 17c.; 3-in., 764¢.; 34-in., ; 6in., $1.92. 

1 to 3-In. Butt br 2} to 6-In. Lap Weld 

Black Galvanized Black Galvanized 
Ss 5. oe nix 44%, 36.5% 42% 34% 
Boston....... 55. 5% 42.25% 1.35% 40.1% 
Chicago... 57. 25% 44.71%, 33 83 41.29% 
Cleveland... 53. 3% 42. 3% 8% 37. 8% 
New York 56.14% 43.6% 32 72% 40. 18% 
Pittsburgh 64% 52.5% 49.5% 
St. Louis 51% 38% rH uy 35% 
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Pipe—Continued 


CAST-IRON PIPE — Prices per net ton, for bell and spigot pipe, Class B and 
heavier, f.o.b. in carload lots; gas pipe and Class A, $3.00 per ton extra: 

4-In. 6-In. and Over 
Atlanta sa ' ita . 00 


Birmingham. 

Burlington. . 

Chicago 

Dallas...... 

Los Angeles. 

New York... 

Pittsburgh... 

St. Louis 

San Francisco Sil 

SEWER PIPE—Prices delivered, per foot, for standard pipe; 6, 8 and 12-in. 
are single strength and 18, 24, 30 and 36-in. are double strength: 


6-In. 8-In. 12-In. 18-In. 24-In. 
Atlanta $0.125 $0.21 40. 
Baltimore .10 . 30 


Birmingham 


Nam ee eH NRK RE NEN HK HK NEN: 


Cincinnati 
Cleveland 
Dall 


Kansas City....... 
Los Angeles 
Minneapolis 
Montreal 

New Orleans. 

New York.... 
Philadelphia. . . 
Pittsburgh 

2 See 
San seaneaen. reat 


CLAY DRAIN TILE—Per 1,000 lin.ft., f.o.b., in carload lots, 4 in.: 


Atlanta... Los Angeles. . ie 
Birmingham New Orleans..... 
Boston... . New York... 
Chicago. Pittsburgh... .. 
Dallas.... 
Detroit. 
Kansas City. 


San Francisco 
Seattle 


Miscellaneous 


LINSEED OIL—Raw, in 4-bbl. lots, per Ib., f.o.b.: 


Atlanta 80.0627 Minneapolis 
Birmingham... .08 Montreal 

Boston... .0775 NOW SOR. «26360 Hewes 
Dallas.... .073 Seattle 

Kansas City....... 009 


WHITE LEAD—In oil, per 100 lb. keg., f.0.b.: 
Atlanta...... ; 

Birmingham 
Boston... .. 


Los Angeles 


CHEMICALS— Water, sewage treatment, road work, f.o.b., carlots, New York: 
Bleaching powder, in drums, f.o.b. works, per 100 Ib 
Calcium chloride, 77-80%, flaked, in 400-lb. drums, f.o.b. 

perton.... 
Chlorine, cylinders, per Ib 
Silicate of soda, in drums, f.o.b. works, per 100 lb. 
Soda ash, 58%, in bags, per 100 Ib 
Sulphate of aluminum, in bags, per 100 Ib 
Sulphate of copper, in bbl., per 100 Ib 


MANILA ROPE—The number of feet per pound for the various sizes is as follows: 
bin 6-ft., l-in.; J-in., 4+ft., 5-in.; 1-in., 3-ft., 8-in.; 1}-in., 2-ft., 5-in.; 1}-in., 1-ft., 
in. Following prices are per lb. for 2-in. and larger, delivered in 1,200 ft. coils: 
Kansas City 
Los Angeles 
Minneapolis 


Cincinnati 
Cleveland Philadelphia 

D: St. Louis.... 
San Francisco. . 
Seattle 


BUILDING PAPER—Black, 50-lb. per roll of 500 sq.ft., in carloads, 
f.o.b., producing point 


SLATERS FELT —In carloads, per roll, f.obu producing point 


PREPARED ROOFING—Per square, f.o.b., in carload lots: 
pies pao cae at 





Atlanta... 


Dallas. . 

New Orleans 

New York 

Seattle = Ror ka ee ere 
*Slate finish, sufficient to cover 100 sq.ft. 
+4 in 1, hexagonal shape, with Underwriters’ label: 
{Slate surfaced, fn rolls weighing 85 to 90 Ib. 


ROOFING MATERIALS—In carload lots, f.o0.b.: 
Asphalt 


elt, 
per 100 Lb. 


Asphalt 

Cae 

per Gal. 
$0.45 
0.35 
1.00 


Tar Felt, 
per 100 Lb. 


Tar Pi 


OO OE is Sin ihe ons ‘ 5 - 344 
Seattle ; : .55 


*In 350 lb. barrels. 


WINDOW GLASS—Discounts from latest jobbers’ list, dated Sept. 15, 1°28, 
for sizes above first three brackets: 


-——Single Thickness— -——Double Thickness— 
A Quality B Quality A Quality B Quality 


tlan 85% 85 85" 
Birmingham Ns 89 91 89 91° 

ee 85% 90 86% 90° 
a? 85 87.5% 89.5%; 
Kansas City... ue 80% 80% 80°; 
New York 3 89%, 87% 89° 


Pittsburgh........... 87 89% 63 890, 
Seattle....... 9@10%  9@20%  %9@l0% 90@ 20°; 


EXPLOSIVES—Price per pound for dynamite delivered: 


-—— Gelatin 


——Gelatin— — 
40% 60% 


40% 60% 

$0.2375 Los Angeles....... $0.1725 $0. 1925 
- 225 Minneapolis .18 195 

.1525 Montreal 17 

F 25 New Orleans 

Chicago.......... é 195 New York 

Cincinnati * . 245 Philadelphis 

Dall -30 St. Louis 

.2125 San Francisco 

.2225 Seattle 


Atlanta 
Baltimore 
Birmingham 


Kansas City, Mo... 


Lumber 


LUMBER—Per M. ft., b.m., No. 1 Common, rough, in carload lots: 


PINE 


—I1x6In.*— —I1x8In.*—. 


—3x 12 In.t- 
F.o.b. Del. F.o.b. Del. F.o.b. 


Del. 
$35.00 $50. 


.00 


4 
52.00 


—I1x6In.*— -—I!Ix 8In.*—, 


—3x 12 In.t— 
F.o.b. Del. F.o.b. Del. 


F.o.b. Del. 
Baltimore 


Chicago 
Cincinnati 
Cleveland 


Montreal 

New Orleans.... 
New York... 
Philadelphia 
Pittsburgh.. 


PILES— Prices of Nichols Bros., 90 West St., N.Y.C., per linear foot,’ = with 
bark on, f.0.b., New York; delivered from barge, 1? to 2c. per ft. additional: 
Dimensions Points Length Barge 
12in. at butt 30 to 50 ft. $0.10 
12 in.—2 ft. a af 
12 in.—2 ft. 
14 in.—2 ft. 195 
14 in.—2 ft. i - 2125 
14 in.—2 ft. 5 in. 85 ft. 275 
14 in.—? ft. i 


Rail 
$0,155 
205 
225 
235 
~285 
385 
«425 





e, with 


Rail 
80.155 
905 





